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FOREWORD

This report was prepared for the Air Force Office of Scientific Research,
United States Air Force by the United Technologies Corporation Research Center,
East Hartford, Connecticut, under Contract F49620-78-C-0064, Project Task No.
2307/A4 61102 F. The performance period covered by this report was from 1 June
1978 to 31 January 1981. The project monitors were Dr. D. G. Samaras and Dr. James
Wilson.
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INTRODUCTION

Experimental research has been conducted to examine the combined effects of free-

stream turbulence and favorable pressure gradients on flat-wall transitional boundary

layers. Convective heat transfer coefficients, boundary layer mean velocity and tem-

perature profile data and wall static pressure distribution data were obtained for four

combinations of freestream turbulence intensity and favorable pressure gradient. Data

were obtained for freestream turbulence intensities of approximately 2% and 4% for an

acceleration level of K = v/U 2  Uiax = 0.75 x 10-6 and for turbulence intensities of

approximately 1% and 2% for an acceleration level of K = v/U2 aU/ax = 0.20 x 10-6. Free-

stream multi-component turbulence intensity, longitudinal integral scale, and spectral

distributions were obtained for the various test cases. A comprehensive report contain-

ing a description of the experimental equipment, a presentation of the reduced data and

an analysis of the results is available in Ref. 1.

Mean velocity and temperature profile data for the individual boundary layer tra-

verses are presented in this report.

2
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DESCRIPTION OF BOUNDARY LAYER DATA REDUCTION SYSTEM

A computer program has been written which reduces, plots, and tabulates the velocity

and temperature boundary layer profile data obtained by the UTRC Boundary Layer Wind

Tunnel Data Acquisition System. Following is a brief description of this reduction

program.

(a) Mean velocities (U) are measured with miniature flattened pitot probes.

These velocities are corrected for probe Reynolds number and wall blockage effects
using the results of Refs. 2, 3, and 4. Except for those measurements extremely
close to the wall (y - < 0.010 in.) the corrections were less than 1% of the measured
velocity. The maximum velocity correction (5%) resulted for the case of the probe
touching the wall.

(b) Friction velocities (Ut) for each profile are determined by a least squares
fit of the velocity profile data from 50-,<y+-<5OO to the "law-of-the wall".

2 n +- +(C
UT K

where K - 0.41
C=5.0

as recommended by Coles (Ref. 5).

Using this value of U, the velocity and temperature data are plotted in universal

coordinates u*= and VS. 4 The velocity profile data
are compared with Eq. (1) and the temperature data with Eq. (2).

t+= Pr,(IQn y+ C+P,) (2)

where Prt = 0.9

K - 0.41
C -5.0
Ps --2.0

(c) The following integral properties are determinedB

(i) displacement thickness I U

(ii) momentum thickness f dy

(iii) energy-dissipation thickness3  ~ UU ;d

(i) enthalpy thickness at Pf
0 p, U, To\

t 3
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(v) kinematic displacement thickness S f (if - L dy

(vi) kinematic momentum thickness U I- dy

(vii) Clauser delta a U-- dy

I 8 2
(viii) Clauser shape parameter G Ur) d y

Measurement of velocity profile data very close (y+-<30) to a wall is difficult

because of the extremely large local velocity gradients and the finite probe tip size.

For the velocity profiles measured in this program a flattened impact probe with a probe
tip height of approximately 0.007 in. is employed. This tip height corresponds to
Ly+=10 for most of the profiles (depending on the individual profile UT). Because the
true distance from the wall to the effective center of the probe tip is uncertain
(uncertainty of approximately ±0.001 in.) the recommendation of Coles (Ref. 6) has
been followed and the integral thicknesses are evaluated using standard sublayer functions
very close to the wall. For values of y+<35 (approximately three probe tip heights)
the integral thicknesses are evaluated using the standard velocity sublayer and buffer
zone function of Burton (Ref. 7).

y +Z + + ( i (3)

The thermocouple boundary layer probes are constructed with 0.001-in.-dia sensing

elements. Because of this design, accurate temperature data can be obtained very
close to the wall (for some profiles even within the viscous sublayer). For this reason
it has been possible to use measured temperature data for evaluation of the integral
thicknesses from y+ = 5 to the edge of the boundary layer. For y+<S (viscous sublayer)

the integral thicknesses are evaluated using Eq. (4).

t +  Pr U +  (4)

(d) The profile "wake strength" (M) is determined from an iterative solution
of two "local friction law" formulations from Coles (Ref. 6). -

UW -Lin BUT 
+ C + 2

(ii) ( U 65)

UT K

4
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Since the term -p- can be eliminated from Eqs. (i) and (ii) all that is required

to solve for 11 are values of Ue, UT, and 6.

The wake component

W=K fU -- iy++0 5

is plotted vs. and compared to Coles (Ref. 6) zero pressure gradient wake function

w2 s (W Y) 
(6)

(e) Defect velocities are calculated using the value of UT determined in (b).

U- Ue
Velocity defect

UT

The velocity defect distribution is plotted vs. Y and compared with inner and outer

region defect correlations. 6

(i) In the inner region (-V -0.2) with the correlation of Schubauer and Tchen

(Ref. 8).

Un 235 (7)

UT

(ii) in the outer region (-1 0.2) with the correlation of Hama (Ref. 9)

Ai U :9.6Ii (8)r"

(f) The following is a list of all plots constructed, including those discussed

in parts (b), (d), and (e):

i) vs

Ue 6

TW-T vs Y
Tw-T e  76

iii) U+ vs Y+ (see b)

iv) T+ vs Y+ (see b)

5
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v) U-Ue vs Y (see d)

"T

vi) W vs Y (see e)
6

(g) The following boundary layer values are tabulated

U Tw-T U-Ue U ,  T
Y, UUT

' U Tw-T'e UT

Sample reduced boundary layer profile data

Typical mean velocity and temperature boundary layer profile data obtained

in the UTRC Boundary Layer Wind Tunnel with the test section adjusted for zero

pressure gradient flow are presented in the following example figures. For these

example figures the various analytical curves are labeled with their respective

equation numbers.

Laminar and Transitional Boundary Layer Profile Data

For those profile stations where the boundary layer was either laminar or

transitional the previously described turbulent "law-of-the-wall" analysis is

inapplicable. For those profiles the data are plotted as velocity and temperature

ratios only. Tabulated values are given for the measured velocities, temperatures,

velocity and temperature ratios, and for the calculated integral values of the

boundary layer profiles.

6



VELOCITY AND TEMPERATURE RATIOS
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36- VELOCITY AND TEMPERATURE DISTRIBUTIONS IN UNIVERSAL COORDINATES

Eq.

10 10a 10I II ~ I I I
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Example Profile Plot A -Typical Boundary Layer Velocity and Temperature Profiles



WAKE FUNCTION

A
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DES ECT VELOCITY

y/S <0. 2 Eq. 7

-30

6.6 0.6 .

Example Profile Plot B -Typical Boundary Layer Velocity Profiles
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1 1 0.2 2 23 12.4 310
2 21 16.4. 361

3 22 16.4 390
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29 11 20.4 737
30 12 20. 72

31 13 20.4 715
32 14 21.1 951
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50 15 32.4 186
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52 17 36.1 532
53 19 4o.4 638
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55 21 4.8.4 825
56 22 48.4 820

57 23 56.4 995
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59 20 4.4 11.o
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JOE KLOM22X TAPE 4752P- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 23. GmI NO. I

ROUNDAPY LAYER PPOPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FPOM
TO 6ALL WALL TO Y+:35

FREE STREAP VELOCITY = 55.542 55.542
FREE STREAM TEMPERATURE : 74.734

wALL TEMPERATURE : 112.150
WALL HEAT FLUX: .04250

FREE STREAM DENSITY = .07500
FkEE STREAM KINEMATIC VISCOSITY : *D001641

DFNSITY OF FLUID AT wALL : .07009
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001849

wALL/rREE STREAk' DENSITY RATIO: .93457
LOCAT!ON' PEYNOL)S NUMBER (REX) : 3496b6.94
INPUT VALUE OF VELOCITY DELTA ,115 C

INPUT VALUE GF TEMPERATURE DELTA : .115kO
CALCULATED DELTA =
DELTA 99.5% INPUT : .11000

DISPLACEMENT THICKNESS (DELSTAR) = .02904 .02250
MOMETLM THICKNESS (THETA) = .01205 .01243

ENERGY-DISSIPaTION THICKNESS = .01940 .02107
ENTHALPY THICKNESS : .00083 .00115

SHAPE FACTOR 12 (DELSTAR/THETA) : 2.40971 1.80940
SHAPE FACTOR 32 (ENERGY/THETA) : 1.60979 1.69468

MOMENTUM THICKNESS REYNOLDS NUMBER : 339.87 350.64
DISPLACEMENT THICKNESS PEYNOLDS NUMBER = 818.98 b34.44

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAw OF THE WALL CONSTANT (K) : .41000
LAw OF THE WALL CONSTANT (C) = 5.00LJ

%AKE STRENGTH =

CLAUSERS 'DELTA' INTEGRAL : -. 41874 -. 36962
CLAjSERS 'G' INTEGRAL : 4.74538 2.56191

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .02623 .02135
MOMENTUM THICKr.ESS - CONSTANT DENSITY : .01239 .01280

SHAPE FACTOr 1i - CONSTANT DENSITY : 2.11523 1.66750

LCCATION -X- 12.400 0

Z CENTERLINE

2.2 X IG

Table 1.



J06 4 L022X TAPE 4752R- FILES 89-111, RUN 2, PT$.1-23 10/isi8o

RUNs po. 2. POINT 23. (.4ID P.L.I
REDUCEO PPCF1LE DA7A

YY U T
N INCHES DELTA FT/SLC CE .F U/UE THETAI .03 40 .E37 6.73 107.71 .121 .1192 .C356 .L51 9.13 1,6.76 .164 .1443 .0072 ..666 1G.79 105.49 .194 .1784 .Gctl .74 11.73 104.79 .211 .1975 .0099 .090 14.0b 103.55 .253 .2306 .018 .106 15.

9
6 101.07 .267 .2727 .0138 .12b 18.75 100.57 .338 .3108 .0156 .142 20.81 99.25 .375 .345

9 .017C .155 21.77 98.30 .392 .37010 .010o .171 23.65 96.93 :42b .40711 .C211 .192 25.98 95.46 .468 .44612 .3231 .210 28.rb 94.16 .505 .481.3 .0247 .225 2
9
.4u 92.99 .529 .51214 .CL9 .2PI 34.3 c9.23 .61d .61315 .0376 .3"4 39.2e 85.54 .7C6 .71116 .04m6 .408 43.53 o2.52 .784 .79217 .05jF .462 46.!5 80.S7 .634 .84418 .05-C .526 49.16 78.53 .885 .89819 .6. 9 . D 51.1b 77.l .921 .93520 . 712 .6b D2.74 76.4Z .949 .95621 .07b2 .711 53.64 7E.78 .966 .972Z2 .0E51 .774 54.52 7E.37 .982 .9e323 .Z910 .62b 5

4.
7
u 75.12 .985 .99024 .Z9 2 .693 55. Vt 74.06 .992 .99425 .15c .9'5 55.29 74.92 .995 .99526 .1112 1.01l 55.!q 7.-.1 .997 .99817 .I1176 1 .uT7 55. 45 7ti. 7 4 .998 1.30Oc

Z8 .1249 1.136 55.64 74.74 1.002 1.Coo
29 .1422 1.293 55.5'4 74.72 1.000 1.00030 .159b 1.451 55.46 74.74 .999 1.00031 .176F 1.60b 55.'L 74.74 .999 1.00C032 .1949 1.772 55.C9 74.75 1.001 1.00033 .2124 1.931 55.54 74.74 1.00C I.C034 .2302 2.C93 55.51 74.73 .999 1.00035 .2472 2.248 55.45 74..73 .996 1.00036 .265C 2.409 55. 49 74..74 .999 1.00037 .2823 2.567 55.55 74.74 1.03L, 1.0038 .3002 2.729 55.55 74.73 1.000 1.00039 .3297 2.996 55.554 74.73 1.00 I.C040 .3601 3.274 55.63 74.74 1.002 1.00041 .39c 3.546 55.49 74 .74 .999 1. UC42 .4203 3.621 55.49 74.73 .999 1.0043 .450C 4. C91 55.49 74.74 .999 1.00044 .46.3 4.367 55.41 74.73 .999 10.0045 .5101 4.b36 55.44 74.74 .998 1 .CO46 .54w2 4.911 55.59 74.774 1.Ci 1.00047 .5699 5.191 55.5 74.73 :999 1.0004 f .bI0 5.455 D5.51 74.73 .999 1.00049 1.0802 9.820 55.59 74.74 1. 01 1.JC50 1.5598 14.18 55.3c 74.73 .99b 1.0cobl 2.04U0 lb..'. 55.2b 74.72 .995 1.00052 2.51Yb 22.90b 55.15 74.74 .993 1.000:3 3.0001 21.274 55.16 -4.72 .993 1.000

Table 1.

.



JOb ALOM22X TAPE 4752P- FILES 69-111, RUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 21. GrI[ !.C(. i

BOUNDAPY LAYER PPOPERTIES STANDAPD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL wALL TO Y+:35

FREE STREAM VELOCITY : 5t.997 56.997
FREE STREAM TEMPERATURE : 74.722

6ALL TEMPERATURE = 114.350WALL HEAT FLUX = ,U4070

FREE STREAM DENSITY = eL75C
FREE STREAM KINEMATIC VISCOSITY : .D0UI641

DFfqSITY 0 r FLUID AT WALL = .069E2
KINEMATIC VISCOSITY OF FLUID AT wALL = .DOC1862

wALL/FPEE STREA" DENSITY RATIO = .93097
LOCATION REYNCLDS NUBEP (REX) = 474620.14
INPUT VALUE OF VELOCITY DELTA = .11500

INPUT VALUE OF TEMPERATURE DELTA = .15000
CALCULATED DELTA =
DELTA 09*5% INPUT = O11000

DISPLACEMENT THICKNESS (DELSTAR) = .03015 902371
MOwErNTUM THICKNESS (THETA) = ,01247 .01295

ENEPGY-DISSIPATION THICKNESS = 902020 902198
ENTHALPY THICKNESS = .UO115 ,0C152

SHAPE FACTOR 12 (DELSTAR/THETA) = 2.41730 1.83078
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.61968 1.69735

MOMENTUM THICKNESS REYNOLDS NUMBER = 360,96 374.73
DISPLACEMENT THICKNESS PEYNCLDS NUMBER = 872.54 b86*05

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAw OF THE WALL CONSTANT (K) = o41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE SIRENGTH =

CLAUSERS 'DELTA' INTEGRAL = -.44025 -. 38966
CLAUSERS 'G' INTEGRAL = 4.96802 2.70892

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .027o44 02219
MOMENTUM THICKNLSS - CONSTANT DENSITY z o01289 .01341

SHAPE FACTOP 12 - CONSTANT DENSITY = 2.09786 1.65550

LOCATION -X- 16.400O

Z = CENTERLINE

K = .2 x 10

Table 2.



jO ALOJm2X TAPE 4752R- FILES 89-111, RUN e. PTS,1-23 10/15/80

Rut. . 2. POINT 21. ORIO NO. I

PECUCED PRUFILE OATA

Y y/ U T
N INCI-ES 0dLTA FT/SLC DEG,.F U/uE TETA
1 , 039 ,L3b 5.71 111 r9 ,10 U62
2 ,ZDt3 ,646 7,:82 I1 1C, F2 ,137 y ,097
3 ,00b[ LS5 9,F2 IIcCC .1E7 .1i0

4 ,3377 .070 11.54 108.86 o203 .136
5 0oi .084 13.46 107.78 .236 .166
6 .01 C .001 1".'.3 107.32 .253 .1777 .0122 .111 16.79 105.83 .295 .215
8 .0139 .127 19.23 104.71 .33t .243
9 .Jl1 .145 21.49 103.41 .377 .276

ic o0176 *1b0 23.21 102.42 :4C7 .301
11 01i91 .174 24.7o 101.3 .6 34 327
12 *2 19- 26.58 99,o7 .4 6 .363
13 .02 1 ,210 2t.7- 99.63 .564 5396
14 .2:1 .22o 32.41 97.1; .534 .433
15 *,2t6 .242 31.94 965 r b  .5c- .461
16 .3!29 .299 36.'4L 92,1 *631 .554
17 .0C7 .364 5l.79 Be.38 .724 .655
i5 .,472 .429 55.2 S.13 .7,3 .73719 C,53l .463 47.P3 62.96 ,639 o792
2C ,Z510 ,5W4 50,2! ol.1 EP,6 Z .636

26 .1bc2 .99 S6.17 7q .5 .915 .R81
22 .173 .b65 53,60 751 .9 2 .92C
Z3 .1 [ .72C 56Q 7.77 .959 .948
24 ,1272 ,7 q3 55. t 76.C9 97t .r65
5 56.2 ,8 5 , 2 .7 983 , 7

26 ,I05C ,9C9 56.3b 75.42 .989 ,62
27 .IC70 .973 56.7C 75.21 .995 S188
2e .1128 1.C026 56.03 75-'5 .991; ,992
29 o 12L2 1,. O3 56. cl 74 .(; .998 .°954

30 .1269 1.154 56,c: 14.q0 .999 .996
51 ,1141 1.31: 57.13 74.75 1.002 .999
32 .1616 1.469 57.12 74.73 I.0C2 I.C O
33 .1791 I.b26 57.20 74.71 1.00'. 1.LD
34 .19ts 1.789 57.I 74. '2 1.02 1.500
35 .2138 1.944 57.29 74.72 1.005 1.CO0
36 .231q 2 .C6 57.13 74.72 1.002 1C00
37 .2492 2.246 57.7 74.72 1.005 1.0CC
38 .2671 2.42b 57.25 74.71 1.OCu 1.0O0
39 .2A42 2 594 57.17 74.72 1.CC3 1.0o0
40 .301 2 744 5

7
.1u 74.73 1.002 1.00o

41 .331 3.i015 57. U 74.73 1.CC2 1. O0
42 .3620 3.291 57.C7 74.73 1.001 I.00
43 .3921 3.565 57.22 74.73 1.004 1.OCG
44 .4219 3.63b 57.1. 74.72 1.02 1.L100
.5 .4522 4.111 57.11 74.72 1.0(2 i.c0
.6 .46Z3 4.3 5 57.12 74.74 I.0,2 .999

-47 .5119 4 .c4 57.5. 7,.72 1.001 G ..C
4. .5416 4.,2L 57.1. 74.75 1.503 .999
49 .571c 5.199 57.D7 74.7' 1.021 I.c00
50 .6:2C 5.473 57.13 74.74 1.002 .999
51 1.U82C 9,37 57.12 74.74 1.02 1.oco
:2 1.5619 1 4.19 56.s5 74.74 .999 1.003
53 2.4 1e 18.5C2 56.Q3 74.73 .997 1.000
54 2.5217 22.925 56.60 74.72 .997 1.0co
55 3.002 27.295 56.P7 74o72 .998 1.000

Table 2.
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JOB KLDM22X TAPE 4752R- FILES e9-1II, RUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 22s G.SIL C

BOUNDARY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 56.997 56.997
FREE STREAM TEMPERATURE : 74.568

WALL TEMPERATURE : 114.2 0
WALL HEAT FLUX = .04020

FREE STREAM DENSITY : .C75 2
FREE STREAM KINEMATIC VISCOSITY = .0001640

DENSITY OF FLUID AT WALL = .06964
KINEMATIC VISCOSITY OF FLUID AT WALL = .OOO1861

WALL/FRFE STREAP DENSITY RATIO = .93094
LOCATION PEYNOLDS NUMBEP (REX) : 4748b1975
INPUT VALUE OF VELCCITY DELTA : .15000

INPUT VALUE OF TEMPERATURE DELTA = .o170CC
CALCULATED DELTA =
DELTA 99.5% INPUT : .120G3

UISPLACEMENT THICKNESS (DELSTAR) = .03234 .02564
MOMENTUM THICKNESS (THETA) : .01347 .01419

ENEPGY-DISSIPATION THICKNESS : .02163 ,02398
ENTHALPY THICKNESS = .C0109 .D138

SHAPE FACTOR 12 (DELSTAR/THETA) = 2.40037 1.80700
SHAPE FACTOR 32 (ENERGY/THETA) = 1.61992 1.68995

MOMENTUM THICKNESS REYNOLDS NUMBER = 390.12 410.84
DISPLACEMENT THICKNESS REYNOLDS NUMqER : 936.43 742.38

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT IC) = 5.0000

WAKE STRENGTH =

CLbUSERS #CELTA' INTEGPAL = -.46312 -. 43524
CLAUSEPS 'G' INTEGRAL : 5.b0813 3.11775

DISPLACEMENT THICKNESS - CONST6NT DENSITY : .029C9 .C2426
0OMENTUM THICKNESS - CONSTANT DENSITY : .01384 .01457

SHAPE FACTOR 12 - CONSTANT DENSITY = 2.10261 1.66457

LOCATION -X- 16.40000

Z : *6 INCHES
0 .,2 X ID6

Table 3.
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JC6 KLiJZ2X TAPE 4752P- FILES 89-111, RUN 2, PLS.1-23 10/15/80

RUN N0. 2. POINT 22. GPID NO. I

REDUCED PPOFILE DATA

Y Y/ u TN INCHES DLLTf FT/SEC DE(.F U/UE THETA
1 .OC43 .036 4.9, 5.C2 .086 2.755
2 .CC53 .L44 6.41 24.35 .112 2.2t73 .40c3 .053 8.37 100.72 .147 34C,4 .C073 061 10.13 13Q.37 .170 .122S 0C87 .Z73 12.16 10 .37 .214 .1476 . o100 .- P4 13.9o 107.47 .245 .170
7 .0113 .094 15.2b 106.62 .268 .1918 .0131 .109 17.15 105.49 .301 .2209 .1s4 .129 19.77 10. 0 .347 .25710 .0173 .144 21.77 102. 5' .382 .29411 .C1b7 .156 23.27 101.13 .406 .33012 ,02: .169 24.53 102.L8 .43L .

3
4c13 .21q .153 26.27 99.43 .461 .3711 .323r .199 28.b 98.10 .492 .4C615 ,.2 F .215 20. Sb 96.63 .519 .44316 .Z277 .231 3C.66 95.57 .536 .470

17 .0343 *2pt 35.4t) 91.33 .b22 .57718 .C410 .34Z2 40.19 88.29 .7C5 .65419 .0481 .4CI 43.3q7 85.17 .771 .73220 .3542 .452 46.1 62 . 1 .821 .7F921 .. 612 ,512 49.13 81.22 5819 .837Z2 .660 .567 51.'. 78.r9 .932 .688
23 .0743 .b19 52.F- 77.92 .928 .91524 .0812 .677 b4.2b 77.13 .952 .93525 .08o1 .7!4 54.q3 76.21 .964 .95926 .'941 .784 55.64 75.92 .97o .966
27 .1C12 .o44 56.07 75.44 .984 .97828 .1079 .899 56.3. 75.P6 .986 .98829 .114C .95U 56.61 74 .9 .994 .99033 .1211 1.C9 56. 6 74 .83 .997 .994
31 .1281 1-,6o 6,75 74.75 ,996 .99532 .14 1.2

0
o 56.qj1 74.65 .996 .99833 .1627 1.356 57.02 74.57 1.O0c 1.00034 .1799 1.499 56.93 74.57 .999 1.000

35 .1979 1.649 57.c3 7U.58 1.001 1.Coo36 .2119 1.791 56.89 74.56 .998 1.O0O37 .2332 1.94 56.04 74.56 .999 1.00038 , 2532 2.085 56.,9z 74.57 .991Y 1.CGO
39 .266C 2.234 56.95 74.57 .999 I.00040 .28!1 2.37b 57.02 74.57 1.999 1.00041 .3031 2.526 56.9 7U.56 .998 1.000
52 .3327 2.773 56.97 74.55 .999 1.00143 .3631 3.026 56.74 74.57 .999 1.00146 .3931 3.276 56.77 74.E7 .999 1.0045 .42.50 3.!)25 56.93 74-S6 .9q9 I.CNJ46 ,453C 3. 775 56. q2 7 4.5 b ., 9 1. Cco47 .4831 4.L2b 57--c, 74.rb 1,0c1 1,0CO48 .,5132 4.277 56. cz9 74 .5b 1 . c 1. 00549 .5433 14.526 57.C04 74. 54 I.GoI I.GoI5u .5729 4.774 56.r2 74.57 .999 I.ciOG
D1 .003C 5.025 56.9b 74.56 .999 1.00052 1-,0831 9.G2t, 5 6,: i 74.S7 .998 1.OO0
53 1.56S2 13.C27 57.03 74.55 1.&CC I ccc
54 2. L,43c 17 . 25 57. G5 74.55 i.Gol 1.001
55 2.S227 21.Z,23 56.7b 74.r55 .996 I.CL0b6 3-;,031 25. ;26 56.77 74.55 .996 I,0co

Tb3
Table 3.
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JOB r\LDM22X TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RUN NO. ?. POINT 20. GIE EC. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 6C.5b2 6D.562
FREE STREAM TEMPERATURE = 75.423

WALL TEMPERATURE = 119.890
WALL HEAT FLUX : .0411[

FREE STREAM DENSITY : G075C5
FREE STREAM KINEMATIC VISCOSITY = .00u1642

DENSITY OF FLUID AT wALL : .06929
KINEMATIC VISCOSITY OF FLUID AT wALL = .00G1890

WALL/FREE STREAM DENSITY RATIO: .92326
LOCATION PEYNOLDS NUMBER (REX) = 750C59.43
INPUT VALUE OF VELOCITY DELTA = .18000

INPUT VALUE OF TEMPERATURE DELTA = .250GO
CALCULATED DELTA =
DELTA 99.5% INPUT = .14500

DISPLACEMENT THICKNESS (DELSTAR) = .03884 .03135
MOMENTUM THICKNESS (THETA) = .01532 .01673

ENERGY-DISSIPATION THICKNESS = .0248C .02802
ENTHALPY THICKNESS = .LO139 .00188

SHAPE FACTOR 12 (DELSTAR/THETA) = 2.53536 1.87432
SHAPE FACTOR 32 (ENERGY/THETA) = 1.61871 1.67519

MOMENTUM THICKNESS REYNOLDS NUMBEP = 470.87 514.21
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1193.83 963.79

SKIN FRICTION COEF:ICIENT =
FRICTION VELOCITY =

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.0000D

WAKE STRENGTH =

CLAuSERS 'DELTA' INTEGRAL = -. 59324 -. 55296
CLAUSEPS 'G' INTEGRAL = 7.60750 4.26721

DISPLACEME'4T THICKNESS - CONSTANT DENSITY = 9L3454 .02948
MOMENTUM THICKESS - CONSTANT DENSITY = .U1563 .01735

SHAPE FACTOO 12 - CONSTANT DENSITY : 2.18144 1.69900

LOCATION -X- 24.4C000

Z : CENTERLINE

A = 0.2 X 10 "6

Table 4.



JOb KLUm22% TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/8.
RUN N6. 2. POINT 20. GOI.C NO. I

WEGUCED PPOFILE UATA

y Y/ U TN INCHES DELTA FT/SEC DE.F Ul THETA
I .Csc .5'40 c.l 6 16.14 .102 .0842 .0ct5 .0'.5 7.15 115.70 .llb .094
3 .3077 .-53 7.73 114.P3 .128 .1144 .06b5 .u59 8.3r 114.21 .136 .1285 .GIC2 .071 10.02 112.E .165 .1606 .0117 .0 1 11.41 112.49 .180 .1677 .0125 .Jsb 12.!1 111.96 .2C3 .1788 .l147 .IC2 14:S4 110.32 .24U .215
9 .DIb6 .115 17.14 IL9.18 .283 .24110 .016b .128 18.99 107.7t .314 .27311 .32 02 .140 21.'2 106.39 .3u7 .30412 .C216 .149 22.16 IC5.35 .366 .32713 .0236 .163 24.3. 103.46 .4C2 .36i14 .0256 .177 25.94 102.47 .426 .39215 .0273 .1ab 27.95 102.04 .462 .4[llb . 292 .202 29.53 1w1.13 .4e8 .42217 .G356 .246 34.48 95.93 .569 .53916 .3.26 .294 39.17 91.63 .b47 .63519 .: 4. .341 43. 32 or.26 .715 .6882D .[554 .3 2 46.47 86.rI .767 .74221 .66 4 .4! 49.u1 63.qb .6lb .80822 .6 4 .479 51.9i o2.27 dS9 .&4be3 .u7z .523 53. 8: 6C.92 889 .67b24 .08q 7 .571 55. 26 79.r 7  913 .90025 .-5 5 .617 56. 9 76.02 .939 ,92

lb .0956 .66L 57.71 7 7
.7o .953 .94727 .1024 ,70o 58.41 77.16 b .964 .960.2 .1096 .75o 58.06 76.65 .974 .97229 .1155 .797 5

9
.2c 76.37 .979 .9793j .1247 .L46 59.71 75.q7 .98b .98831 .1295 .693 59.95 76.01 .

9 9
w .98732 .14 t . lUI 60.39 75.72 .997 .99333 .1642 1.133 60.4b 75.58 .996 .99734 .1816 1.2E3 60.56 75.53 1.00 .99835 .1996 1.377 63.52 75.51 .999 .99836 .2164 1.493 6G.56 75.44 1.0 C 1.CO37 .2343 l.blb bC.5o 75.46 1.000 .99936 .2514 1.734 bC.61 75.44 1.001 1.0c039 .2696 1.860 60.52 75.41 1.001 1.00

40 .26o5 1.97b 60.el 75.42 1.001 1.50041 .3044 2.100 60.57 75.42 I.000 1.00o42 .3342 2.3C5 bO.=4 75.41 .0 ICo.043 .3643 2.513 00.50 75.41 .999 1.00C44 .3946 2.72 60.72 75.41 1.L03 1.00
45 .4244 2.;27 6C.5o 75.41 1.000 1.30,6 .45.' 3.134 b0.65 75.41 1.G01 1.0047 .4845 3.342 60.60 75.41 I.GC2 I.0C046 .5147 3.55L 00.61 75.41 I.uCI 1.0C0
49 .544. 3.755 bC.e, 75.41 1.001 1.00050 .5745 3.962 60.6b 75.41 1.002 1.0051 .b047 4.171 60.70 75.U2 I.002 1.00052 1. ;47 7.4Fi 6C.60 75.41 1.001 1.o0
b3 1.5645 lu,79u b0.54 75.42 1.000 1.00054 2.0446 14.1C1 60.4, 75.43 .999 1.00055 2.5241 17.406 60.4; 75.U3 .997 I.C056 3.0043 20.720 00.4o 75.43 .998 I.100

Table 4.
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U OB tkLD m 22X TAPE 4752R- FILES 69-111v RUN 2, PIS,1-23 IC/IS/80

RUN NU,. 2. POINT 17. G .:. i

BOUNDARY LAYER PPOPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = b1.311 61.311
FREE STREAM TEMPERATURE = 75.328

WALL TEMPERATURE = 120.6 7 0
WALL HEAT FLUX = ,0410O

FREE STREAM DENSITY = , ?SPA
FREE STREAM KINEMATIC VISCOSITY = ,DOU1641

DENSITY Or FLUID AT WALL .906920
KINEMATIC VISCOSITY OF FLUID AT WALL = .01894

aALL/FREE STREAM DENSITY RATIO : 9210?
LOCATION REYNOLCS NUPBEP (REX) = 8 8 4 0b5.52
INPUT VALUE OF VELOCITY DELTA = ,V100C

INPUT VALUE CF TEMPERATURE DELTA =25OO'
CALCULATED DELTA =
DELTA 99,5% INDUT = ,1550U

.ISPLACEmENT THICKNESS IDELSTAR) = 963742 02981
MOMENTUM THICKNESS (THETA) = ,01561 .01641

ENEPGY-DISSIPATION THICKNESS = ,02545 .02790
ENTHALPY THICKNESS = 900166 .00216

SHAPE FACTOR 12 (DELSTAR/THETA) = 2.39727 1o81662
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.63000 1.70030

MOMENTUM THICKNESS FEYNOLDS NUMREP = 465.95 51D.87
OISPLACEMENT THICKNESS REYNOLDS NUMBER = 11b4.95 926,6

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAw OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) = 5°00000

WAKE STRENGTH =

CLAuSERS 'DELTA' INTEGRAL = -,57517 -. 50275
CLAUSEPS 'G' INTEGRAL : 6.47145 3°5C45D

DISPLACEMENT THICKNESS - CONSTANT DENSITY = L3371 .027b6
MOMENTUM THICKNESS - CONSTANT DENSITY = Lo1619 0D1705

SHAPE FACTOP 12 - CONSTANT DENSITY = 2oU8293 1.62216

LOCATION -X- 28.40000

Z CENTEPLINE
-6

0.2 X I0

Table 5.



J~o KL0%i?k TAPE 4752?'- FILES 89-111, RUN 2, PTS.1-23 10/15,60
9?UN N,. 2. POINT 17. GPIC N(,.1

RELUCED PFILE DATA
y / U T

NINCHES DELTA FT/SEC VEG.r U/UE THETA1 .0041 .027 6.P7 117.C5 .112 .0602 . CC56 U 36 7. 62 1 16.1 ; . 124 .101p3 .CC64 041 8. 12 1 15 . C7 .132 .1244 .0063 .054 9. 5 1 14 .54 .162 .1355 .*C IL, *Jb9 12. Fi 1 12.71 .2C9 .1766 ZIZ23 .SL 15.19 111.e3 .246 .1957 C, I'. 2 .. %i 1 7 .63 1 10 .3!9 . 2 ;1 .2276 C 15 7 .101 19. 33 1 uQ.3 7 .315 .2499 30175 .113 21. 75 108.91 .3S .25910 .01 cy4 .125 23. 37 1J7.62 .381 .28811 *2 17 140S 25.35 106.55 .414 .31112 .0232' .1E0 26.69 Iu5. 6 0 .435 .33213 .26 .1Q1 32.22 1C1.56 .526 .42114 L3t5S .236 36-.9c Y7.1? eC03 .51915 C0433 z2"u 41.37 93.27 .b75 .00416 04 ;,3 .318 44. 73 90.5 .730 .66417 .0565 .3 ( t 48 . 4 8 . 1 [ .7 90 .71616 .C63&, .4,09 51.co 6S.43 .633 .777
A 9 .. L. 52. 74 6 3.0C3 .861 .630

21 .14053 .907 9 06. 1, 5.85j .913 .988622 t16? 1.l 611 79.32 .996 .99623 L.7o6 1.123 12 76.!3 1.950 .934312 13 1.04E 5l.37 75.40 100 q9
e32 .2103 1.751 613 76.3 1.980 .99
33 .22"5 1.9C7 t). 75.35 1.992 .99934 .2453 1.5631 61.19 75.3 1.903 1.90035 .176 1.700 61.29 75.43 1.003 1.090
36 .1933 1.k11 61.46 75.40 1.003 1.000
37 .22b3 1.474 ol.44 75.32 1.L0C2 1.000
38 .2432 12.117 61.5i 75.32 1.002 1.000.435 234 1.3700 61.379 75. 33 1 . 03 1.00136 2 386 1.8101 61 . 1 75. 31 1 . i03 1 .000
41 96 14o 2.792 t ~1. 44 75. 32 1.002 1.00o32 32615 2. 117 61 .45 75. 32 1.C02 1.C0139 35763 3128 61 .4! 75. 3 1 .002L, 1.0o140 4 6 5. 3.25661 b. 51 75.3 1 1C031 1 .001J4145 164. 2. 7C t 6.3 75.31G 1 .001 1.00046 44566 3.6q4 bl.L45 75.31 1.002 1.000I
473 :4766 3.086 61.44 75.!2 1.002 1.00044 1.50 3.2&1 bl.37 75.29 1.001 1.00149 1.5507 30.473 61.17 75.21 1.091 1.003
57 253; 163.163 61. U4 7 5. 2 1 G2 1.003
4912.5561 IJ.L56 61.017 75.21 .996 1.C04

52 2.99 66 19. 346 60. Q9 75 .15 .995 1 .004

Table 5.



JOS KLOM22X TAPE 475?R- FILES 69-111, RUN 2, PTS.1-23 10/15/80

RUN NO. 2, POINT 18. G %IL .V, j

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y :35

FREE STREAM VFLOCITY : 61.380 61.380
FPEL STREAM TEMPERATURE : 75.441

WALL TEMPERATURE = 119,45C
WALL HEAT FLUX = .04120

FREE STREAM DENSITY : *07505
FREE STRFAM KINEYATIC VISCOSITY : .00 1642

DENSITY OF FLUID AT WALL : ,06935
KINEMATIC VISCOSITY Or FLUID AT WALL : ,0001887

WALL/FREE STkEAm DENSITY PATIO : .92401
LOCATION PEYNOLOS NUMBEP (REX) : 884753.12
INUT VALUE OF VELOCITY DELTA : .20000

!,.PUT VALUE OF TEMPERATURE DELTA : .24000
CALCULATED DELTA =

DELTA 99,5% INPUT =.16500
DISPLACEMENT THICKNESS (GELSTAP) : ,C393C .03310

MOMENTUM THICKNESS (THETA) : .01676 o01782
ENERGY-DISSIPATION THICKNESS : .02743 .03004

ENTHALPY THICKNESS = .00171 .00212
SHAPE FACTOR I? (DELSTAR/THETA) : 2,34493 1.85681
SHAPE FACTOR 32 (ENERGY/THETA) : 1.63663 1.68524

MOMENTUM THICKNESS REYNOLDS NUMBEP = 522.08 555.27
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1224.25 1u31.03

SKTN FRICTION COEFFICIENT z
FPICTION VELOCITY :

LAvv OF THE WALL CONSTANT (K) : .4100C
LAW OF THE WALL CONSTANT (C) = 5e6OOu O

WAKE STRENGTH =

CL4USERS 'DELTA' INTEGRAL = -. 64612 -. 60175
CLAUSERS 'G' INTEGRAL : 7.3645 4.70761

DISPLACEMEkT THICKNESS - CONSTANT DENSITY : .03543 ,03095
MOMENTUM THICKNESS - CONSTANT DENSITY : .01735 .01850

SHAPE FACTOP 12 - CONSTANT DENSITY : 2,04129 1.67431

LOCATION -X- 28.40000

Z = *6 INCHES

K : 0.2 x 10

Table 6.



J08 KLUm22X TAPE 4752R- FILES 89-111, RUN 2. PTS.1-23 10/15/80

RUN NC. 2. POINT 18. Grl2 NC. 1

RFOUCED PPOFILE DATA

Y Y/ U T
N INCHES DLLTA FTIS E C DEC.F U/UE THETA
1 .CC43 .C2o 6.44 116.73 .105 .G62
2 o0057 .L35 7.83 115.q0 .126 .C81
3 .00b7 .D01 8.3: 115.49 .136 .L904 .0077 .u47 1C.C2 114.80 .163 .106
5 .0067 .Oc3 1C.92 113.02 .178 .126
6 .L102 .J62 13.31 113.26 .217 .1#0
7 . 118 .C72 14.94 112.62 .243 .155
8 .212b .C77 15.Q9 112.15 .261 .166
9 .C143 .U87 18.11 110.74 .295 .198

13 .00o" .1C6 19.94 139.52 .325 .226
11 .105 .112 21.91 I07.90 .357 .262
12 .02L .123 2!.19 17.C5 .378 .282
13 .0217 .132 24.27 136.65 .395 .291
14 .:23 .112 25.F7 15. 42 .421 .319
15 .25 3 .IE5 28.P 13.80 .45b .356
16 C,277 .1fd 2

9
,.&o 12;.C7 *487 .374

17 .02;2 .177 30.75 I-2.26 .5c1 .391
18 .03S5 .Z15 35.F6 96.03 .584 .487
19 .2.2 .26L 3(.8J 93.4Z .646 .592

Z .L, 4 .3 O 4 3. AL 91.C1 .714 .626
21 .2556 .337 46. 6b 69.8 .763 .681
i2 .0b25 .37. 4 . 06.35 .613 .752
23 .. :65 .421 51.74 o4.52 .b43 .794
i 4 L 7r 45, ~3 . 62. 73 .873 .834
45 .ZE23 .499 54.O5 61.23 .b95 .E68
46 .:8F3 .b4I 56.2 C.11 .916 .bq4
27 Z .56F. 57.4L 7P.85 .93b .923
28 .10 ' .621 58.24 78.45 .949 .932
29 *1398 .666 59.14 77.50 .964 .953
30 .115E .7CI 5.64 76.P5 .972 .968
31 122t .7u3 59.90 77.0 .977 .963
32 .1293 .764 bo. 1 76.60 .983 .97433 .146F .89 C 0.81 76.0O .991 .987
34 .1642 .995 01.15 75.614 .99b .995
35 .1817 1.111 61.15 75.65 .996 .995
36 .1995 1.2C'. 61.39 75.56 1.Coo .999
37 .21o6 1.313 61. 6 75.52 1.000 .998
38 .23.. 1.421 61.34 75.45 .999 1.000
39 .2515 1.524 61. 43 7E.8 1.C 1 .999
40 .26v5 1.t34 61.37 75.42 1.00( 1.0po
41 .28o7 1.738 61.37 75012 1.000 10.0o
42 .3?.5 1.046 61. 34 75.42 .999 1.000
43 .3341 2.025 o1 .3 75.42 .999 1.000
4 .364 5 2.2'9 61. 3 75.45 .999 1.CO0
45 .3944 2.39: bl.L1 75.42 I.0C0 1.00o
46 .4214 2.572 t1.30 75.43 1.0GZ1 1.co
47 .4546 2.755 61.3t 75.4 1.00 I.CcO
48 .48.7 2.936 61.26 75.43 .9C6 1.cO0
49 .51"Q 3.11 61 34 75.42 .999 1.0C1
G .5448 3.3C2 61.36 75.43 .999 1.IC0

51 .5747 3.4P3 61.!1 75.43 .909 1.000
52 .6 45 3.o64 61 37 7E.43 1.000 1.CCG
D3 1.L6-L o.572 61. 2 7S. 4 1  .997 1.cc1
54 1.564. 9.4E1 61.25 75.44 .998 1.0
55 2. .4 6 12.3Q2 61. 23 75.45 .99, 1.000
56 2.5242 15.29c 01.12 75.43 .99b 1.000
57 3.3C47 18.21C 61.F4 75.44 .99C 1..00

Table 6.



JO ALUM22X TAPE 4752R- FILES 89-111, PUN 2, PTS.l-23 10/15/SG

RUN NO. 2. POINT 19. G31u t.C. I

FOUNDAPY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAP VELOCITY = 61.330 61.330
FREE STREAM TEMPERATURE = 75.612

6ALL TEMPERATURE : 121.8ZG

WALL HEAT FLUX = .j4140FREE STREAM DENSITY = .075.j2
FREE STRFA m KINEUATIC VISCOSITY: .00C1643

DFNSITY OF FLUID AT wALL : .L69ub
KINEMtTIC VISCUSITY OF FLUID AT WALL: .0001901

iALL/FREE STkEAPfi DENSITY RATIO .92054
LOCATION REYNOLDS NUMBER (REX) = 883544.97
INPUT VkLuE OF VELOCITY DELTA : .180 O

INPUT VALUE OF TEMPERATURE DELTA = .210
CALCULATED DELTA =
DELTA 99.5% INPUT = .16530

DISPLACEMENT THICKNESS (DELSTAR) : .L38G6 .03147
MOMENTUM THICKNESS (THETA) : .01653 .01730

ENERGY-DISSIPATION THICKNESS : .L2714 .02940
ENTHALPY THICKNESS: .OC10 .0C225

SHAPE FACTOR 12 (DELSTAR/THETA) : 2.30259 1.81861
SHAPE FACTOR 32 (ENERGY/THETA) : 1.b4240 1.69920

MOMENTuM THICKNESS REYNOLDS NUMBEP : 514.17 538.27
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 1183.92 978.91

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY :

LAw OF THE WALL CONSTANT (K) = .41000
LA, OF THE WALL CONSTANT (C) : 5.00 0

WAKE STRENGTH =

CLAUSEPS 'DELTA' INTEGRAL : -. 56169 -. 53402
CLAUSEPS IG' INTEGRAL : 6.38567 3.75503

CISPLACEMENT THICKNESS - CONSTANT DENSITY : .03405 .C2922
MOMENTUM THICKN4ESS - CONSTANT DENSITY : .ul1714 .01798

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.98653 1.62549

LOCATION -X- 28.40000

Z = -6 INCHES

K : 0.2 X I 6

Table 7.
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JOb KLO22x TAPE 4752k- FILES 69-111, RuN 2, PTS.1-23 10/15/60
RuN NO. 2. POINT 19. GPIO Nu. I

REDUCEU PrOFILE DATA

Y Y/ U T
N INC ES DLLTA FT/SEC , G l. u/u TIETA
I .LG44 .,27 6."4 117.82 .Ics .48b2 .- Co7 ,041 .61 116.46 ,bzj .1163 .E;;4 ,Sl 12.44 115.44 .2C3 .138
4 *01U2 .C62 14.P3 114.:7 .242 .1685 .0118 .07Z 16.51 112.!2 .269 .206
6 .0135 .082 18.33 112.16 .299 .2097 .L155 .C94 lQ.Ic 1C.3 8 .32o .2488 :Y173 .IG5 21.P2 10;.53 .356 o2669 *Z1o2 .117 24.07 1OP.91 .392 .279

10 *C256 .155 29.6b 104.77 .4F4 .369
11 .0323 .196b 34."9 ; 100.71 56b6 .45712 Z 3 v3 . 3 1 3 9.26 &~ 6. 9 2 .63 7 .53913 .L4t5 Z76 42.21 93.50 .686 .b1314 .052s .316 46.C5 90.96 .751 .667
15 ,J5vt .361 48.E1 67.46 .793 .744
16 .65. .397 50.97 85.33 *o31 .79017 Z0723 .436 52.98 63.C3 .864 .620
1 .Z79k .461 5u.2 82.03 .894 .E6219 .0856 .s19 56.CZ d5.99 .913 .68420 .C;23 .560 57.2 oc.,b .933 .899
21 .3997 ,bC 5A.14 76.84 .94 8  .53022 .1C 7 .>41 58.65 7S.4b .956 .9!9
e3 .11e6 .bh'3 59.13 77.P3 .964 .953
24 .11yb .725 59.c3 77.33 .97b .9&3
25 .13t5 .827 6 .L49 76.49 .980 .98126 .1542 .935 bC.99 75.Q9 .994 992
27 .1716 1.040 61.21 75.87 .99b .99428 ,1E r3 1.147 b.?u 75,t7 .999 .997
29 .2067 1.253 bl.37 75.65 1.uC1 .999
30 .2245 1.361 b.3) 75.63 1 .00 1.0O
31 .2416 1.46b 61.44 75.61 1.02 1.L0032 .2595 1.573 bI.U7 75.59 1.002 1.000
33 .27b8 1.78 61.42 75.59 I.0I 1.000
34 .2945 1.785 61.36 75.c6 .O0ci 1.c0175 .3242 1.965 61.37 75.59 1.001 1.CO0
36 .3546 2.149 bl.44 75.99 1.002 1.CO137 .3844 2.330 bl.29 75.60 .999 1.000
38 .4144 2.512 b1.33 75.60 I.00. 1000039 .4445 2.r 4 t1.47 75.59 1.002 1.000
40 .474F 2.7E6 61,7- 75.6 1.00 3 1.00041 .5044 3.057 01.30 75.61 .999 1.COO
42 .5344 3.239 ol.25 75.60 .999 1.000
43 .5647 3.423 61.32 75.60 1.000 1.00044 .5944 3.bC3 61.-1 75.6L 1.ico 1.0O
45 1.7 46 6.514 013to 75.62 1.ZC1 1.000
46 1.55,4 9.421 b1.2 75.60 .996 1300
47 2.L347 12.332 1.16 75.60 .997 1.CO49 2.5141 1:.237 b.99 7S.62 .994 1.:049 2.998 15.150 bl.2. 75.61 .990 1.C00

Table 7.
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JO KLDm22X TAPE 4752k- FILES 89-111, RUN 2, PTS.1-23 II15/80

RUN Nc. 2. POINT 16. f1L .,. i

POUNDADY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREA, VELOCITY = 62.786 62.766
FREE STREAM TEMPERATURE = 7b.167

wALL TEMPERATURE = 117,010
wALL HEAT FLUX = 904190

FREE STREAM DENSITY = .u75C9
FREE STRFAM KINEmATIC VISCOSITY : .C001640

DENSITY OF FLUID AT WALL = ,06964
KIi EMATIC VISCOSITY OF FLUID AT WALL = .C001873

6ALL/cREE STREAM DENSITY PATIO .92744
a LOCATIO% PEYNOLDS NUMBER (REX) = 1033427.74

INPUT VALUE CF VELOCITY DELTA = .22 M 0L
INPUT VALUE UF TEMPERATURE DELTA = .3100C

CALCULATED DELTA =
DELTA 99.5% INPUT = .19800

LISPLACEOFM-NT THICKNESS (OELSTAR) =. *4015 .03355
MOMENTUM THICKNESS (THETA) = .U1730 .01850

ENEPGY-DISSIPATION THICKNESS = .02855 *03134
ENTHALPY THICKNESS = .o170 .00212

SHAPE FACTOR 12 (DELSTAR/THETA) = 2.32069 1.81344
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.65002 1,69407

MOMENTUM THICKNESS REYNOLDS NUMBER z 55*.90 590.09
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 12bD.78 1070.10

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.L00bO

WAKE STRENGTH =

CLAUSERS 'DELTA' INTEGRAL = -. o2445 -. 59611
CLAUSERS 'G' INTEGRAL = 7.4C348 4.41754

DISPLACEMENT THICKNESS - CONSTANT DE',SITY = .03571 .03145
MOMENTUM THICKNESS - CCNSTANT DENSITY z.G17b7 .01915

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.99842 1.64191

LOCATION -X- 32,4UOUD

z = CENTERLINE

K z 3.2 x 106

Table 8.



J05 KLD"22x TAPE 4752P- FILES 89-111, PUN 2, PTS.1-23 10/15/s0
RUN NU. 2. POINT 16. GPID NO. 1

REOLC~u PPOF1LE DATA

Y Y/ U TN INCHE.S OLLTA FT/SEC DECG.F U/UE THETA
1 .Ic55 .J2 ! . 77 113.71 .G92 *U882 .,C67 L34 7.ft 113.33 .122 .68d3 ,CL76 .d3 9.1 112.34 .146 .112
4 .OC 1 .46 1C.9b 111.57 .175 .1305 .. 106 ..D54 1"15 11.C3 .209 .143
6 .0114 .. S'. 14.17 110.66 .226 .1517 .0133 . 67 17.8t 109.&&7 .284 .1808 .015! .77 19.02 106.67 .303 .247
9 .173 .L88 21.07 liub.l .336 .259
10 ,L1i1 ,Jq7 22.96 166.17 .366 .25911 .02z .105 24. 74 1d5.4t .394 .276
12 .Z22t .114 26.54 103.c6 .423 .321
13 .02.5 .I?4 2e.32 1C1.65 .5 1 .3e7i ,02o1 134 2". 4 12,62 ,.72 ,344Is C.. I , 31.'.. 1;02.'2 *5 c.. 34.916 . Ei3 .617 3c' 96.C5 573 4.53

16 .CW4 .i'.5 4.!.9 90.73 .700 .62819; *'; 4 E .275 '.7 . -', p.ce: L . 7 5 .6Q323 L611. .31W '9,.6 65.64 .791 .75;21 RE ,34b 52. L ,r ,484 .6Z5 ,7pe
22 47 E ,37b 54..Ct 62.c G  .L61 .62523 . 61! .412 55. 9 60.89 .85 .663,e LP ou 447 57.,?7 C l ., 914 .bf0
25 :3q4C .477 5.43 Li .321 ..5926 1 C 1t b13 59. 16 78.75 .942 . 14Z7 .1066 5u, 5q.c6 77.P4 .954 . ,36
28 .114.6 .5E bC.t3 77.32 .66 .949
29 .1217 .t15 b0l 77.1b .970 .9E2
30 .12b4 t49 61.1', 76.32 .975 o972
31 .1454 .734 bl.g, 7S.5 .9F7 .98332 .1e32 *.t2. 02.32 75.71 .993 .9F733 .16u6 .912 62.u: 75.42 .994 .99434 .1 9 C5 1.U03 62.54 75.?5 .99b .996
35 .2155 1.09 b2.66 75.35 .99b .99536 ,i334 I. 74 o2.71 75.2 .999 .99837 .25, 1.265 b2.F6 75.31 1.001 .99738 .2664 1.35b 62.77 75.19 1. G .99939 .2855 1.442 62.7v 75.21 1.c0o .999
40 .3C34 1.532 62.7 75.16 IC0) I.Co
41 .3332 1.693 b2.e4 75.17 1.001 1.000
42 .3634 1 .a3b o2.7E 75.16 1.ocL I .DC
43 .3935 1.9pb b2.75 75.17 .999 1.0co44 .42 3r 2.141 b2. F4 7 5 :17 1 .001 1. OCZ
45 .4534 2.Z90 62.P1 75.16 1.00c 1.300
46 .4834 2.41,j 62.fo 75.1o 1.LC1 1.C00
47 .5137 2.5Q5 o2.

7
e 7 .14 1.0CC 1.u1'8 .5436 2.747 b2.p% 75.16 1.00 I.0049 .57314 Z .Eb o2.7o 75.16 1 .000 1.0050 .8.537 3.L49 62.P4 75.16 1.0Ci i.0o

51 1.C835 5.472 62.r1 75.1 1.co 1.000
62 1.5b3S 7.697 62.57 75.1' .99t 1.OCI
53 2..334 10.320 b2.5b 75.12 .946 1.DO154 2.5232 12.744 b2. 5

4 75.1' .99b 1.001
55 3.U034 I.169 b2.53 75.10 .99b 1.002

Table 8.
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JOB KLDM22X TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/86

RUN NU. 2. POINT 13. [2R1D NC, I

BOUNDAPY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 64.370 64.370
" FREE STREAM TEMPERATURE = 75.42C

WALL TEMPERATURE : 115.930
mALL HEAT FLUX : 604250

FREE STREAM DENSITY = .07508
FREE STREAM KINEMATIC VISCOSITY : .0001641

DENSITY OF FLUID AT *ALL = .u6979
KINEMATIC VISCOSITY OF FLUID AT WALL = .GOO1867

*ALL/FREE STREA v DENSITY PATIO = .92962
LCC4TIO. PLYNOLDS NUMBEP (REX) : 1189710,J5
INPUT VALUE OF VELOCITY DELTA : ,240c0

INPUT VALUE OF TEP'PERATURE DELTA = .34CG6
CALCULATED DELTA =
DELTA 99.5% INPUT : .20000

UISPLACEPENT THICKNESS (DELSTAR) : ,4054 .03518
MOMENTUM THICKNESS (THETA) : .01902 .01988

ENEPGY-DISSIPATION THICKNESS : .03179 .03395
ENTHALPY THICKNESS : ,oU194 .00226

SHAPE FACTOR 12 (DELSTAR/THETA) : 2o13172 1,76963
SHAPE FtCTOR 32 (ENEPGY/THETA) = 1,b7131 1.70780

MOMENTUM THICKNESS PEYNOLDS NUMBEP = 621.b4 649.81
DISPLACEMENT THICKNESS PEYNOLDS NUM3EP : 1325.16 1149.93

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAw CF THE WALL CONSTANT (Y) : .41000
LAk OF T~E wALL CONSTANT (C) = 5,0000C

4AKE STRENGTH =

CLAUSERS 'DELTA' INTESPAL = -. 63628 -964118
CLAJSEPS 'C' INTEGRAL : 7.20622 4.70665

DISPLACEMENT THICKN.ESS - CONSTANT DENSITY : .L35t7 903296
MOMENTUM THICK NESS - CONSTANT DENSITY : 901960 o02052

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.82021 1s60621

LOCATION -X- 36.40000

Z :CENTEPLINE
-6

x 0.2 X 10

Table 9. 4



jO6 ALD 22x TAPE 4752R- FILES 69-111, RUN 2, PTS.1-23 10/15/80

RUN No0. 2. POINT 13. GPID N4. I

)EI;UCEO PPOFILL DATA
Y Y/ U T

N INCHES DELTA FT/SEC OEG.F U/UE ThETA
1 .;059 .03% 9.Pt 110.53 .1E3 .133
2 00b4 .32 10.63 110.56 .165 .132
3 .007L .L37 11.92 109.19 .185 .166
'4 .o ? u

4
2 12.81 1u7.67 .199 .204

5 *J102 .J51 16.31 1.9.45 .253 .160
6 .0116 .C59 18.92 10D .17 .294 .192
7 .0123 ..62 19.!3. 107.E5 .300 .207
8 .014E, .Z74 22. lc 1.25.28 .345 .263
9 .2168 .Cp 24.43 135.24 .360 .264
10 .:1e . 9'. 25.73 10..1' .402 .291
11 2G2 .IC1 27.35 1L2.28 .425 .337
12 .021F .1C9 28.'w7 101.!6 .44.2 .354
13 .C23- .1 1 30.12 1l.1.32 .466 .361
14 .2253 .127 31.9 Il.Ilb .49b .365
15 .27E .139 33.73 1 .15 .516 .390
lb .02r2 .146 34. 22 99.12 .532 .415
17 .2357 .179 38.3r 95.26 .596 .510
18 Z4 2 4 .212 42.17 93.23 .655 .560
1I .u'. 5 .

2
6e -6. 1 9. 1 .717 .627

zC .L5 L. .277 4 .62 c8. .A4 .755 .b69
1 .J624 .31Z 51, 3 6d .P7 .797 .717
2 .U6. .347 53.'. o4..! .

8 3 u .779
3 .7 t,4 .377 54.Qt o3.11 .8E4 .610

2 4 . & z ' .. 12 56.. o2. 7 .,7o .E36
1 5 .94 .'.47 be.%o 61.:2 .9c2 .662
26 .L9,D .'.77 58.77 6-.4 3 .913 .67b
27 .102q .515 59.7, 80.C4 .929 .886
28 .1C9. .547 OC.46 79.40 .94[1 .rC2
29 .1157 .57Y 61.2 7.40 .949 .926
30 .1225 .o13 )I.63 77.71 .957 .94&3.31 .12 ;5 .ol6 62. C 77.61 .964 .9146
32 .14b6 .7!4 62.qu 77.04 .977 .960
33 .16--1 .621 63.23 76.46 .962 .974
34 .181e .;29 63.76 76.22 .991 .980
35 .1994 .997 b4.02 76.C7 .995 .984
36 .2167 1.284 64.15 75.c3 .997 .987
37 .234.4 1.172 64.29 75.77 .999 .991
36 .2513 1. 2 57 64. ! 75.72 1.1U102 .993
39 .2693 1.347 0.33 75.5b .999 .997
4C .26ou 1.432 4..43 75.56 1.201 .9;7
41 .304, 1.522 b4. l1 75.52 1.10c1 .906
42 .3!42 1.671 64.36 75.44 1.LCO I.CC0
43 .3o4? 1.t22 b4.41 75.42 1.221 I.Lor
44 .34. 4 1.972 t' . 46 75.4 1 1.C01 1....00
45 .424! 2.122 b4.c 4 75.4! 1.CC3 1.5co
%6 .45.4 2.272 64.'.7 75.42 1.0C2 1.C0
47 .. 8 .4 2.422 o4.5 b 75.L'. 1.003 1. GOO
48 .5144 2.572 64. 4! 75.44 1.CC1 .999
49 .549 2.725 b4. 4: 75.45 1. C1 .999
50 .5744 2.67i b4.47 75.4.' 1.01C2 1.G00:, .bC 4 3. 22 c4.33 7 5. 4 L .9 9 .999
52 1.C6' 5.422 64.4E 75.45 1.uOl .999
b3 1.5643 7.622 64..16 75.42 .997 1.000
54 2.0445 1U.223 b4.1o 75.43 .997 1.L0O
55 2.5242 12.621 t4.23 75.4.2 .99a 1.l00
56 3. X-4 15.C22 b4.19 75.41 .997 1. CO

Table 9.
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J0b KLDM22X TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RUN NO, 2. POINT 15. G.!1L 'o(,. 1

BOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO wALL WALL TO Y+:35

FREE STREAM VELOCITY : 64s136 b4.136
FREE STREAM TEMPERATURE 75.43b

WALL TEMPERATURE = 114.616
WALL HEAT FLUX .[4210

FREE STREAM DENSITY =07505
FREE STPEA- KINE M ATIC VISCOSITY , CGE1642

DENSITY OF FLUID AT WELL =:b993
KINEMATIC VISCLSITY OF FLUID AT WALL ,OCI1860

wALL/FPEE STKEA M DENSITY PATIO 93179
LOCATION PEYNOLnS NUMEEP FEX) 1184919o39
INPUT VALUE OF VELOCITY DELTA .25000

INPUT VALUE OF TEMPERtTUkE DELT A .34O0
CALCULATED DELTA z
DELTA 99,5% INPUT = 021O00

bISPLACEMFNT THICKNESS (DELSTAR) = .04275 ,03692
MOMENTUM THICKNESS (THETA) .01941 .02062

ENEPGY-DISSIPATION THICKNESS = .03234 .03504
ENTHALPY THICKNESS Z00192 .00226

SHAPE FACTOK 12 (DELSTAR/THETA) = 2.20323 1,79059
SHAPE FACTOR 32 (ENERGY/THETA) = 1.b6677 1.69944MOMENTUm THICKNESS REYNOLDS NUMBEP = 631069 b71.22

UISPLACEMENT THICKNESS REYNOLDS NUMBER = 1391.75 12D188
SKIN FRICTION COEFFICIENT =

FPICTIC& VELOCITY =
LAW OF THE WALL CONSTANT (K) = ,410DO
LAW OF THE WALL CCNSTANT (C) = 5.UOODO

WAKE STRENGTH =

CLAUSEPS 'DELTA' INTEGRAL : -. 71137 -. 69446
CLAuSEPS 'G' INTEGPAL : 8,36859 5.375O

DISPLACEMENT THICK'IESS - CONSTANT DENSITY : .03819 .03469PCMENTUM THICK :ESS - CONSTANT DENSITY .1998 o02128
SHAPE FACTOO 1e - CONSTANT DLNSITY = 1.91131 1.63015

LOCATION -X- 3b.40000

Z : -6 INCHES

K : 0.2 X 106

Table 10.



J00 KLOM22X TAPE '752P- FILES 8q-111, RuN 2. PTS.1-23 10/15/80

PiN N.. 2. POINT 15. GRIC NO. 1

REDuCED PPOF1LE DATA

Y Y/ U T
N INCwES DELTA FT/SEC DEG.F U/UE THETA
1 .ZC53 .. 2 6. S 1 LF.33 .103 .160
2 .00b6 L033 7.7E 110.41 .121 .107
3 .0075 .L 3 9. '4 I ..2 .141 .122
4 .GC63 .L4L 9.El I.6.94 .153 .145
5 .0097 .u

4
6 12.sw 15P.39 .20L .159

6 Z1 12 .o53 14.76 17 .42 .231 .1F4
7 .0125 .063 16.17 1ub.5 .263 .2C6
8 .013' .L..64 17.75 16 .33 .277 .211
9 .C155 .074 2 .Lb 105.63 .319 .224

10 *C174 .O83 22.72 104. 16 .354 .267
11 .6194 .1C3 24.60 103.C4 .385 .295
12 ,-211 .171 26.55 132.14 .414 .312
13 .622t .10E 27.87 1u1.A9 .435 .325
14 .J2-9 .119 29.16 1J1 .26 .455 .3 1
15 .0?66 .127 30.7o G. 8 3 .480 .352
16 026b .13b 32.50 1 C.2o .5Co .366
*7 .23.2 .144 33.2 99.43 .519 .388
18 .3t4 .173 37.2 95.31 .57b .o3
I .0 43 .2(9 41. Fu 93. 10 .62 .549
20 c .05 05 . Z4 1 4 5. it3 i,I. 90 .706 .5po
21 .L56 .269 47.c2 86.59 .747 .bE4
Z2 .co!F .3C3 52.26 86.5, .783 .715
23 .Z7u .336 52.67 6".41 .821 .771
.4. cO

7
c5 .364 54.7t 63.93 .646 .763

2$ .8343 .397 55.61 b3.26 .672 .SCO
Z6 ,0%.6 .431 47.1 1 b.S1 b9i .845
17 .0

9
o4 .459 P.32 80.5; .909 .668

28 .1C3& .493 59.pb 79.91 .921 .686
z9 *110c .527 5q. Fo 76.95 .934 .910
30 .1165 .555 bc.5z 78.29 .943 .927
31 .1236 .5er ol.L 78.25 .957 .928
32 .13C5 .o22 61.57 77.r2 .96C .937
33 .1473 .7C2 b2.93 76.99 .975 .960
34 .1652 .787 b3.23 76.48 .98o .973
35 .1825 .869 63.:4 76.17 .990 .981
36 .20J5 .i55 b3.

7
e 76.03 .994 .986

37 .2174 1.035 63.r7 75.02 .996 .990
38 .2354 1.121 6. C1 75.8 .99b .901
39 .2525 1. 03 b4. 12 75.77 1.00C .991
40 .2704 1.286 o4.12 75.63 1.CC0 .995
41 .2875 1.369 b4.17 75.54 1.00I .997
42 .3053 1.454 t4.11 75.43 1.000 1.000
43 .3352 1.596 64.2o 75.44 I.iC2 1.000
44 .36:5 1.74 1 o4.17 75.45 I.0C1 .999
.5 .395" 1.o63 o4.11 75.L1 1.0C 3 1.L01
46 .4254 2.J26 o

4
.2d 75.42 1.01 1.000

47 .4556 2.170 64.2! 75.41 I.OC2 1.1CI
46 .4855 2.312 6LA.33 75.41 1.503 1.00l
49 .5154 2.454 b4.25 75.42 1.0G2 1.000
50 .5454 2.597 o4.2z 75.41 1.L02 I.01
:I .57 3 2 .7u 64.27 75.4E 1.002 1.0L0
52 .6055 2.8F3 b4.22 75.42 1.001 1.300
53 1.u -S 5.169 b.1? 75.42 I.00G - 1.000
54 1.5655 7.455 44.11 75.41 1.000 I.C1
55 2.04s5 9.741 b3.92 75.43 .997 1.COO
56 2.5251 12.L24 b3.84 75.44 .995 1.000
57 3.C055 14.312 63.75 75.44 .994 1.30c

Table 10.



JOb KLD m 22X TAPE 4752P- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 12. GRIE NC. 1

BOUNDARY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FPOM
TO wALL wALL TO Y+=35

FREE STREAM VELOCITY = 66.738 66.738
FREE STREAM TEMPERATURE = 7b*443

VALL TEMPERATURE = 109.775
WALL HEAT FLUX = .04350

FREE STREAM DENSITY = *7507
FREE STOEAM KINEMATIC VISCOSITY : .C001641

DE\S1TY OF FLUID AT WALL : .07055
KINEMATIC VISCOSITY OF FLUID AT WALL = .D01832

WALL/FREE STREAM DENSITY RATIO: .93972
LOCATION REYNCLDS NUMBEP (REX) = 1368909.7
INPUT VALUE OF VELOCITY DELTA = .31000

INPUT VALUE OF TEMPERATURE DELTA = .4b000
CALCULATED DELTA
DELTA 99.5% INPUT = .00000

DISPLACEMENT THICVNESS (DELSTAR) =.03961 .03625
MOMENTUM THICKNESS (THETA) = .02145 .02179

ENERGY-DISSIPATION THICKNESS = .03688 .03798
ENTHALPY THICKNESS = .00217 .00233

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.64626 1.66342
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.71930 1.74280

MOMENTUM THICKNESS REYNOLDS NUMBER = 726.90 738.42
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1342.05 1228.31

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LA* OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH =

CLAuSERS 'DELTA' INTEGRAL : -. t3723 -. 67312
CLAUSERS 'G' INTEGRAL 6 .06489 4.55936

rISPLACEMENT THICKNESS - CONSTANT DENSITY =.034b1 .03396
MOPOENTUM THICKNESS - CONSTANT DENSITY : .02199 .02235

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.b8292 1.519C2

LOCATION -X- 40.4G00D

Z = CENTEPLINE

K = 0.2 x 10

Table 11.Ii
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J06 KLD-22A TAPE 4752P- FILES 69-111, RUN 2, PTS.1-2 3  10/15/85
RUN fJC. 2. POINT 12. GRIC No. I

RELUCED PROFILE DATA

Y Y/ U T
N ICHES DELTA FT/SEC DEG.F U/UE THETA1 .O053 .2r 15.75 164.

8
7 .236 .1432 *uctE .24 16.7L I3.56 .25J .18k3 .0C74 -26 18.21 1,,2.69 .273 .2064 .G083 .o31 20.36 103.63 .3C4 .1795 .0 c ...36 23.T2 102.18 .345 .2216 .5111 .L41 24.6 10C.94 .372 .2577 .Ll2e .L47 26.74 99.7% *401 .2938 .5133 .5L9 27.70 98.70 .416 .3229 .015F .u57 30.51 99.47 .457 .3001C .317E .U65 31.8F4 98.39 .477 .33211 .C1 Y7 .'73 33.F4 98.26 *5C7 .335

12 .r212 .79 34.b, 97.e6 .523 .34613 .227 '. 35.3L 97.09 .529 .37014 . 7 L Q 37.22 96.26 .556 .39315 j6E .098 38.26 95.62 .574 .41216 . 2t7 ICb 39.54 94.F8 .592 .434
17 :C3u2 .112 40.:3 k.44 .6c0 .447is L365 .135 43.r7 93.54 .b5v .47319 J45 162 4 .P4 . 5 .5 h

19 ~ 4' N 1.25 .705 54
zo LEut IF7 4( .O, 86.S5 .746 .616

i2 . ?!c 53.4, o6.44 .bb .6EOZ3 .1 55.75 o5.16 .635 .717
24 .,766 .264 57. 12 83.63 .t5o .762
45 -63! .3EE 58.2t 62.Q1 .873 .7P546 .L9: .374 59.27 61.62 .8po .820Z7 .Z;67 .3 F oc.26 81.16 .903 .83328 .IC37 .384 6C.77 60.71 .911 ,P4649 .11.4 .4 09 61.4. 7 9.2 .927 .69130 .11 6 .4 31 b2. !1 78.68 .934 .9C631 .1236 .45E 62.81 78.98 .941 .69732 .13Ze .464 63.37 78.?1 .949 .90233 .1478 .547 b4.2c 77.32 .963 .945
34 .1652 .o12 64.q6 77.11 .972 .95135 .1825 .b76 55.42 76.92 .98C .957
36 .i0 .743 t5.E5 76.65 .982 .96537 *2174 .6:5 65.So 76.42 .967 .97138 .23 .03 o6.23 75.q5 .992 .9F539 .2526 .935 66.3 76.06 .994 .982
40 .2767 1 . 0 66. 44 7 5 .86 .995 .98841 .287c 1.065 b6.16 75.E5 .994 .988q2 .3Zb5 1.131 66.59 75.64 .998 .99443 .33'i 1.241 66.6, 75.71 .999 .992%4 .

3
65 1.353 b6.75 75.51 .999 .99645 .39,5 1.464 66.p2 75.43 1.cI .997

46 .42 'L 1.575 o6. 77 75.47 1.5 .99947 .55c3 1.tP5 66. 1 75.42 1.LC1 1.501
.5 .4856 1.7;o o6. 7 75.46 1.551 1.50Ck9 .5 13 1.9% 66. 74 75. , 1.Goo 1.Coo50 .5457 2.L25 b6.6 75.43 1.l 1.500$1 .5755 cs 6.67 75.44 .999 1.00052 .6053 2.ei'. 66.74 75.44 1.C00 1.00
:3 1.b8o 4.619 66.59 75.43 .996 1.uO054 1.5655 5.795 b6.59 75.42 .998 2.0cI55 4.L' 7.572 66.5 75.42 .996 1.00I56 2.5251 9.347 66.43 75.41 .995 1.00157 3.5C55 11.125 b6.4b5 75.42 .996 1.CGI

Table 1i.
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JOB I\LDM22X TAPE 4752R- FILES 89-I1, RUN 2, PTS.1-23 10/15/60

RUN NO. 2. POINT 90 GRI1' N3. I

BOUNDARY LAYER PPOPEPTILS STANGAPO
LINEAP SUBLAYEP

INTERPOLATION FUNCTION FROM
TO *ALL WALL TO Y+=35

FREE STREAM VELOCITY Z 68.55b b8.556
FEE STREAM TEMPERATURE = 7b.036

WALL TEMPER6TURE z 1C2.6S0
wALL HEAT FLUX = .04520

FREE STREAM DENSITY Z .07499
FREE STREAM KINEMATIC VISCOSITY .CGG1645

DENSITY OF FLUID AT %4LL z .[7144
KINEMATIC VISCOSITY O r FLUIC AT *ALL z .00C1792

wALL/F,'EE STREAm DENSITY RATIO =.95267
LOCATION PEYNOLOS NUF ER (REX) = j54240O.v2
INPUT VALuE OF VELOCITY DELTA .370U0

I lPUT YALUE uF TEMPERATURE DELTA =.46000
CALCULATEC DELTA =
DELTA ;9,S% INPUT = .UcO

6ISPLACEMENT THICWNESS (DELSTAR) =.L3912 .D373q
MOMAENTUw THICKNESS (THETA) =.02349 .02359

ENEOGY-DISSIPATION THICKNESS =.4137 .04176ENTHALPY THICKNESS = .00243 .00250

SHAPE FACTOR 12 (DELSIAR/THETA) = 1.653.0 1.58512
SHAP FACTOP 32 (ENEPGY/THETA) : 1476093 1,77057

MOMFNTU THICKNESS PEYNOLDS NUMBER = 83.610 619.40
DISPLACEMENT IHILKNESS REYNOLDS NUMBER = 1356.68 1298.64

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =LAw OF THE WALL CONSTANT 1K) = 41000O

L Aw OF THE *ALL CONSTANT (C) = 5.L00oo
WAKE STREN6TH = -601967

CLhUSERS 'DELTA' INTEGRAL = -. b2492 -. 69532
CLAUSEPS 'P' INTEGRAL = 5.04362 4o29099

CISPLACEOENT THICK':ISS - COfSTANT DENSITY : .C34j4 003491
OwENTm THICKNSES - CONSTANT DENSITY = .02399 .02409

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.41B83 1*44891

LOCATION -X- 44 40000

Z = CENTERLINE

= 0.2 X F6

Table 12.



JOB eLDMW22X TAP 4752R- FILES 69-111, RUN 2, PTS.1-23 I0/15/80

RuN NO. 2. POINT 9. GRIC NO. I

REDUCED PPCFILE DATA

Y Y/ u T
N IICRES DELTA FT/SEC DE'.F U/UE THETA
1 3053 C1b 22.16 98.73 .323 .147
2 Obs u23 24.66 97.54 .363 .192
3 .0C75 .26 27.2o 97.12 .396 .2C8
4 .0083 .328 29.c0 97.58 .423 .191
5 .;C46 U33 30.7o 97.Cb .449 .210
6 .0112 C;38 32.63 96.29 .476 .239
7 0127 .;43 34.52 95.60 .504 .258
8 L1

3 7  
uu7 35.15 95.29 .513 .277

9 C157 U53 37.08 94.60 .541 .303
10 C17 4 .59 37.R 95.56 .552 .266
11 .0195 .366 39.73 9U.63 .579 .301
12 -:212 J72 40.77 94.12 .595 .320
13 0226 .377 41. 42 94.24 .bC4 316
14 .0245 .GA3 42.1t, 94.21 .615 317
15 L2o! 39 '3.62 93.95 ,b3t -26
1 b .325 .397 44.64 93.62 .651 339
17 C31 1C2 45.!b 93.3 .662 351
16 L3 t7 125 47,7 1.3 .7 423
19 -434 .147 50.25 90.65 .733 .451
23 Lc5 .171 t2.51 66.62 .766 .527
e1 05cE .62 t4.le 47.65 .793 .564
22 . e .216 55.? t 6. .613 .593
23 .37 , .2> 57. 30 65.32 .o!7 .651
24 .37.7 .251 57.Q1 64.E3 .b45 b1
25 . P3 . 59.EL 84. C1 .68 .7C0
46 .3,7 .3CE bc.12 o!.Eb .877 .717
,7 >66 .32c 01.21 82.49 .693 .757
26 10 3 352 61.33 81.41 .895 .798
29 11u3 3"t o2.13 1. 3 .90b 793
30 1167 396 b2.7o 61.12 *916 609
31 .12L4 419 b3.14 80.p2 ,126 .820
32 13 .." .443 b4.7b 80.53 .935 .831
33 1473 .50L t4.77 79.60 9L45 .866
34 1652 sbl 65. 2 76.72 .965 899
35 .I23 .o19 66,1o 77.80 .965 .934
36 .2C.7 .6'92 o6.75 77.78 .974 .935
37 .2174 73b 67. 7 77.54 .978 .944
38 2353 .799 67,c3 77.27 .985 .954
39 :2523 .t57 67.72 77.>! .988 :962
40 .27C5 .919 bs.03 76.77 .992 .972
41 2E77 977 66.? 76,56 .995 9EO
42 .3058 1.,3* )68.31 76.55 *996 .981
43 .33:2 1,136 6p.39 76,2 .998 990
44 .365 .1.,41 68,9 76.25 1,5Lu .992
45 39 3 1.342 68.53 76.21 1.c;0 .9Q3
.46 42 6 1.445 b8.5D 76.09 1.c0: .996
47 45tsb I.b47 bs.59 76.C4 1.003 1.0C0
48 .4eD

3  
I.t4b b6. 5u 76.03 1C0C I 30

49 .5156 1.751 b8.63 76.C3 1.001 1 003
5C b456 1.853 b8.66 76.04 1.00i 1.300
51 .57D4 1.954 6r.51 76.C4 I.ci 1.03
62 . b56 2.J57 b6.56 76.02 1.GGO I.000

t3 I.056 3.b87 b8.54 76.04 1.000 1.000
54 1.5b6 5.317 66.55 76.03 1.000 1.0o0

55 2.4,D
4  

6.946 68.34 76.C4 .997 1.000
56 2.5251 8.575 66.35 76.?4 .997 I.Cc
b7 3.00 D 10.206 t, 41 76.05 .996 .999

Table 12.
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JOB KLD m 22X TAPE 475?P- FILES 69-111, PUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 10. RIP N'O. 1

BUUNDARY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREA1 VELOCITY = 6 o.661 68.b61
FRE.E STREANm TEMPERATURE = 7 5. 8 L

WALL TEMPERATURE : 105.290
WALL HEAT FLUY = ,G4560

FkEE STREAM DENSITY .07502
FREE STREAM KINEMATIC VISCOSITY = .00C1643

OENSITY OF FLUID AT wALL = .F7111
KINEMATIC VISCOSITY OF FLUID AT WALL = .OOC ub

*ALL/FREE STREAM DENSITY PATIO .947b1
LOCATICN PEYNOLDS NUMBER (REX) = 15459k3.12
INPUT VALUE OF VELOCITY DELTA = .37000

INPUT VALUE OF TEMPERATURE DELTA : .4900C
CALCULATED DELTA = 630429
DELTA 99.5% INPUT = .31000

,ISPLACEMFNT THICKNESS (DELSTAR) : .4217 .04016
MOMENTUM THICKNESS (THETA) : .U25U4 .02511

ENERGY-DISSIPATION THICKNESS : .04387 .04433
ENTHALPY THICKNESS : .00262 o00271

SHAPE FACTOR 12 (DELSTAR/THETA) : 1.68395 1,59927
SHAPE FACTOP 32 (ENFPGY/THETA) : 1.75159 1676557

MOMENTUM THILKNESS REYNOLDS NUMBEP : 872,2 t74.27
DISPLACEMENT THICKNESS PEYNOLDS NUMqEP : 1468.45 1398.20

SKIN FRICTION COEFFICIENT =
FWICTION VELOCITY =

LAo F THE WALL CONSTANT (K) = .41000
LAv OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH : .03857

CLAUSERS 'DELTA' INTEGRAL : -. 71304 -. 75803
CLAUSEPS 'G' INTEGRAL : 5.71210 4.82149

DISPLACEMENT THICK'.ESS - CONSTANT DENSITY = .u3741 .03747
MOkFNTUM THICKNESS - CONSTANT DENSITY : ,u25 6 2  .02569

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.46038 .'45Sbb

LOCATION -X- 44.4000

Z : #6 INCHES

K : 0.2 X 1c

Table 13.
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i06 KL)2,x TAPE 4752P- FILES 84-111, RUN 2, P1So1-23 I0/i5180

RUN NO. 2. POINT 10. GP I NO. I

REDUCED PPuFILE DATA

y Y/ u 7

N INCHES DELTA FT/SEC DES.F L/uE THETt
I .0243 .;14 1F.7'7 102. 25 .274 .103
2 .50b7 CIb 2J. 1 1 .73 .300 .121
3 .LCb L21 22.b 1,.0.65 .333 .151
4 .0073 .J24 24.P7 IuC.23 .362 .171
5 UQ56 .02b 26.7o 99.05 .390 .212
6 OIL.' 033 29.31 99.73 .t27 .1897 .01 It C36 3C.r'. 99.26 . A 45 . 205
8 .C 125 L C 32. 17 9 e .AI. . 6 c .220
9 . U1 45 . 7 34. 2S s 98.1S2 . 4 ' .230

16 Glb7 Lo54 36.1E 97.03 .527 .250

11 C167 L6L 37.3t 96.29 .544 .305
12 02J2 .065 37.Pb 95.7b .551 .323
13 0217 .070 35.7t 

9 5
.S0 .5f5 .319

14 0236 .u77 40.2s s5.5D ,587 .332
15 0255 .82 40.7 y 4S t .594 *363
16 .. 276 .uEY 42.C7 95.55 *613 .330

17 0291 .94 42.'3 95.57 .622 .330
16 .0354 .114 45.6E 93.49 .665 .400

19 .0425 .137 4?.5L 91.8 .706 .4E5
2u 54 94 .159 50.82 90.43 .740 .504
21 0557 16L 52.60 88.54 .770 .568
22 .L623 :201 54.42 67.53 .794 .602
23 .0695 .224 55.f6 65.F: .813 .659
24 .754 243 57.23 65.20 .834 .681
I5 *C624 26; 56.32 4 . 62 .649 .701
26 0893 .28E 59.32 84 .08 .664 .719
27 .3956 .309 60.44 83.r8 .880 .753
26 .1023 .33U 61.29 82.49 .893 .773
29 .1096 .354 61.7L 82.09 .899 .7P7
30 .1157 .373 62.74 b2.14 .914 .785
31 .1226 .39b 63.C.U 81.20 .917 .817
32 .1294 .418 63.67 80.62 .927 .837
33 .14b6 .473 b4.59 78.78 .941 .699
34 .1642 .535 65.2e 78.2 .951 .915
35 .1819 .587 66.13 78.79 .963 .699
36 .1994 .o43 66.59 77.70 .970 .936
37 .2168 bq9 6

6
.

9
u 76 .98 .974 .960

38 .2345 757 67. 34 77.26 .981 .950
39 .2513 .811 67.52 77.01 .983 .959
40 26.3 669 67.77 76.56 .987 .974
41 .2863 .924 68.1) 76.37 .993 .961
42 .3043 .982 68.24 76.43 .994 .979
43 .3342 1.07c b8.39 76.15 .996 .988
44 .3648 1.177 08.51 76.14 .998 .989
45 .3944 1.272 06.6

9  
75.90 1.u 0 .995

46 .4244 1.369 t);.61 75.F7 99o .998
47 .4546 1 .467 6.6o 75.84 1.Gc0 .999
46 .4844 1.563 68.65 75.81 1.00i 1.000
49 .5145 1 b6 68.74 75.81 1.0 01 1.C0
50 .5449 1.758 b8.63 75.6 1.Cu 1.COO
51 .574S 1.6,3 e.61 75.80 .999 1.CCO
52 .6043 1.949 68.61 75.76 .999 1.0l

:3 1-'844 3.496 68.62 75. u .999 1.000
54 1.5644 5.C47 6E.5O 75.8J .996 1.000
55 2.U443 6.595 68.49 75.79 .997 1.001
56 2 .5242 8.143 b8.!t 75.78 .996 1.cn1
57 3. CC4 9.b91 68.34 75.73 t 995 1.002

Table 13.



JOB KLOM22X TAPE 4752P- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 11. GRI[ NC. I

BOUNDAPY LAYER PPOPEQTIhS STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO wALL wALL TO Y+=35

FREE STREAM VELOCITY = 68.634 o8.634
FREE STREAM TEMPERATURE = 75.597

WALL TEMPERATUPE = 107,740
WALL HEAT FLUX = .045GO

FREE STREAM DENSITY = .07505
FREE STRFAM KINE M ATIC VISCOSITY = .001642

DENSITY OF FLUID AT WALL = .C7080
KIiEMATIC VISCOSITY OF FLUID AT wALL .0001820

wALL/FPEE STREAM DENSITY RATIO : *94335
LOCATION PLYNOLPS NUMPEP (REX) = 15464L-.1b
INPUT VALUE IF VELOCITY DELTA : .37001,

INPUT VALUE OF TEMPERATURE DELTA = .49000
CALCULATED DELTA = .29399

DELTA ;9.5% INPUT : .GOO
UISPLACEMENT THICKNESS (DELSTAR) .04048 .03843

MOMENTUM THICKNESS (THETA) = .02340 .02345
ENEPOGY-DISSIPATION THICKNESS: .04075 .04117

ENTHALPY THICKNESS: .002b5 .00274
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.72976 1.639C4
SHAPE FACTOR 32 (ENERGY/THETA) =1,74147 1.75572

MOMENTUM THICKNESS REYNOLDS NUMPEP = 615.05 616.65
DISPLACEMENT THTCKNESS REYNOLDS NUMBER : 14U9.b3 1338.52

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAW OF THE WALL CONSTANT (K) = .41000
LA, OF THE WALL CONSTANT (C) = 5.wGO0C

WAKE STRENGTH =.01617

CLAUSERS 'DELTA' INTEURAL = -. 65165 -. 7155D
CLAUSEPS 'G' INTEGRAL : 5.55708 4.675b4

DISPLACEMENT gHICKNESS - CONSTANT DENSITY : .03518 .03571
MOMENTUM THICKNESS - CONSTANT DENSITY : .02401 .024C6

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.46539 1.48393

LOCATION -X- 44.400DC0

Z = -6 INCHES

K = 0.2 X 1 6

Table 14.



JOE! KLDw22x TAPE 4752R- FILES 69-111, RUN 2, PIS.1I23 10/15/85
RUN NJ. 2. POINT 11. Nu. I

REOUCEU FPOFILE DATA

Y Y/ U TN INCHES DELTA FT/SEC DE3.F u/u THETA
1 *LC53 .b16 24.34 Iik.c9 .355 .0962 ,CZo6 - 23 25.93 103.15 .3E5 ,1433 .0077 .02b 27.1 Il .4 .396 *1 64 .0065 029 27.93 101.21 .4C7 .2035 .0096 .. 33 28.9: l&11.Ql .421 oleib C112 .03E 30.2e 131.71 .441 .1887 .0l26 .U43 31.P9 I00.6d .4'5 .214a .0133 .&45 32.32 100.76 .471 .217
9 .D156 .053 33.14 99.00 .4e3 .272I .0175 .06L 35.6Y 99.22 .52L .26511 .1OE .067 36.36 98.42 .53L .29012 ._211 .L72 37.64 98. 3 .548 .29113 .J2 E .. 76 37.9D 98.02 .553 .3,214 *u245 .- "3 39.4, 97.67 .574 .31315 . .2t3 .. j 4 . 76 97.25 .59 4 .32616 t.2o6 .07 41.75 96.60 .b06 .34617 .C30L .IC2 42.Q1 96.16 .625 .360

16 .b367 .125 45.31 94.rU .b66 .39919 .u433 .147 48.49 .2.43 .7C7 .4762 .25. .173 51.31 91.68 .746 .50021 .V5;E .19 53.2b 89.E3 .77t .567z2 .Ztjt .216 55.00 8.CC .8c0 .61423 .27C7 .241 56.c9 E6.? .63 .b6924 .7oE .261 57.8o 85.38 .643 .696l5 .0835 .284 59.3 b 64.,2 .64 .71326 ,Lo 6 3.!c 62.96 .8ez .771
27 .1905 .328 oi.:7 c2.83 .89. .77526 .1035 .352 b2.Cl o2.49 .903 .78529 11f, 4 .376 o2.r3 b1.60. .911 .81330 1166 .397 o2.98 81.23 .916 82531 1235 .42u 63.F3 80.39 .933 .8s132 13L5 .w44 64.46 79.59 .939 .87633 1475 .502 65.30 78.68 .952 .90434 .1652 .562 b5.87 78.14 .960 .92135 .163C o23 66.57 77.86 .975 .92936 .2005 .682 67.:4 77.13 .977 .9E237 .2178 .741 67.45 76.'1 .983 .96538 2355 .oCl 67.64 76.u6 .98b .97339 .252c .559 b8.C4 76.63 .991 .968
40 .2

7
u4 . 9

2C 6p.03 76.!3 .991 ,97741 .2873 .977 68.34 76.C6 .996 .9Ib42 .3058 i.j4 68.46 76.02 .997 .96743 .3351 1.140; 68.4Z 75.79 .997 .99444 .3658 1.244 68.59 75.80 .999 .994
45 .3Q53 1.34: 68.56 75.67 .99. .99646 .4256 1.446 b8.63 7S.71 I.LCO .99647 .4557 1.550 b8.71 75.64 1.001 .99946 .4654 1.51 6P.66 75.60 1 . C0 1.00049 .5156 1.754 68.61 75.60 1.C 1. 050 .5456 1.656 O8.64 75.59 1.C0 1.0o51 .575? 1.957 68.63 75.60 1.CG 1.COo
52 .b053 2.059 68.71 75.59 1.001 1.Lco
D3 1.0856 3.693 68.59 75.6u .999 1.00054 1.565e 5.326 68.59 75.60 .990 1.00055 2.C453 6.957 6F.46 75.60 .99 I 2. O356 

2
.52s2 8.589 6e.-2 75.62 .997 .99957 3. 057 13.224 63.37 75.61 .996 1. 0.0

[

Toble 14.
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JOD KLD'22x TAPE 4752P- FILES 89-111t RUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 8. 3RIP No. I

ROUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 70.574 70.574
FREE STREAM TEMPERATURE : 76.053

wALL TEMPERATURE : 100.250
WALL HEAT FLUX = .04570

FREE STREAM DENSITY = ,07499
FREL STkFAP KINEMATIC VISCOSITY : ,0001645

DENSITY OF FLUID AT WALL : . 7175
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001776

AALL/FREE STREA" DENSITY RATIO : o95679
LOCATICk PEYNOLDS NUMBER (REX) = 1730743.22
INPUT VALUE OF VELOCITY DELTA = o41000

INPUT VALUE uF TEMPERATURE DELTA = .51000
CALCULATED DELTA =

DELTA 99s5% INPUT = 35430
UISPLACEMENT THICKNESS (DELSTAR) = . 4367 .04240

MOMENTUM THICKNESS (THETA) : .02778 .C2782
ENERGY-DISSIPATION THICKNESS: .4956 o04968

ENTHALPY THICKNESS : .00263 .00266
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.55031 1.52418
SHAPE FACTOR 32 (ENEPGY/THETA? = 1.78383 1.78593

MOMENTUM THICKNESS REYNOLDS NUMBER = 993.42 994.72
DISPLACEMENT THICKNESS PEYNOLDS NUMBER : 1540.11 1516.13

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LA* OF THE WALL CONSTANT (K) : 941000
LA% OF THE WALL CONSTANT (C) = 5.0000

WAKE STRENGTH =

CLAUSERS 'DELTA' INTEGRAL : -o73583 -. 80993
CLAJSERS 'G' INTEGRAL : 5.05641 4,75216

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .03828 .03976
p'oUENTUM THICKNESS - CONSTANT DENSITY = .u2827 .02831

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.35441 l.O40450

LOCATION -X- 48,40000

2 = CENTERLINE

S0.2 x 106

Table 15.



J06 KL0M22X TAPE 4752k- FILES 89-111, RUN 2. PTS.1-23 10/15/80

RUN NO. 2. POINT 8. GRIC NO. I

REDUCED PDCFILL DATA

y y/ U T
N INC"ES DELTA FT/SEC DEG.F U/UF TiHETA
1 .L04 .Z12 23.C4 95.08 .326 .214
2 .CC53 * 15 25.21 94.33 .357 .245
3 .uC66 .19 28.F1 94.00 .408 .258
4 .0076 .022 31.6. 93.61 .448 .274
5 .0O6 .C24 33 ?6 92.93 .472 .303
6 .0102 . 2v 35.;7 92.99 .510 .300
7 .011 . .32 37.20 93.35 .527 .285
8 .012E ,w35 37.93 93.1 .537 .294
9 .L146 .041 4C.02 91.e3 .567 .348

1C .l o5 . . L'7 41.77 91.67 .592 .354
11 .01L6 .053 .2.86 91.RO .6C8 .349
12 .L2Z2 .C'7 43.71 i1.17 .619 .375
13 .0217 .061 404.55 90.!3 ,b31 .4C2
14 .02-5 Jbb 45 .2L 9C.97 .641 .384
15 ,u2t5 .j72 46.11 91.93 .653 .148
16 .2276 .J76 47.2L 91.47 .669 .363
17 .0292 .83 47. L4 90.71 .672 .394
18 .Z3 5 .100 4.73 a8.a8 .705 .47
19 Z429 .1?1 51.1 67. Q0 .736 .510
210 .04;5 .i 4 53.3Z 87.33 .75b .534
21 .0554 .1!7 55.07 66.99 .780 .548
Z2 .0624 .17b b6.12 86. 1 .797 .5E9
2 .0696 .197 57.63 b5.53 .617 .608

* 24 .07-5 .e13 5 . 64.96 .823 .632
25 .087 .i34 59.15 84.r8 .838 .668
6 . F ' .253 59. 8' 83.E1 .840 .692

27 .:9be .27, 60.67 83.09 .8b3 .709
28 .1025 .2"J 61.43 62.81 .670 .721
29 .IC6 .31u 6?.26 81.97 .882 .756

O .11S5 .32t b2.F2 61.62 .89u .770
31 .1225 .346 b2.rt, 81.69 .b91 .767
32 .1295 .36o 63.76 81.68 .903 .767
33 .14t .414 64.Q4 61.15 .920 .789
34 .1642 .464 66.C3 60.46 .936 .818
35 .1913 .512 66.61 79.45 .944 .859
36 .1995 .564 67.33 78.82 .954 .886
37 .21t4 .611 b.-7 7q.27 .965 .9ce
38 .234. .662 b8.52 78.03 .971 .918
39 .25!' .71 L 9 C6 77.52 .976 .940
43 .26'*4 .761 b9. 1 77.68 .983 .933
41 .28b6 .d9 o9 .63 77.03 .987 .959
'2 .3043 .b6 69.91 76.72 .991 .972
43 .3541 1.i..C0 70.19 76.41 .995 .985
4' .4-47 1.I,3 70.43 76.2U .996 .94
45 .4544 1.284 70.54 76.13 I.L00 .997
46 .5045 1.-425 70.61 76.05 1.c00 1.00
47 .55,45 1.55b 70-.7 76.C5 1.Co 1.00
48 .0045 1.70b 70.6, 76.05 1.0o1 1.003
49 .6544 1 .49 73.54 76.06 .999 1.co
50 .70.4 1.9"o 70.54 76.06 1.C0 1.0O
51 .75,A' 2.I!I 7C. 3 76. 77 .999 .999
52 .F046 2.273 7C.60 76.06 1.000 1.000

53 l.,2. 2.69 70.50 76.T7 .999 .999
t'. 1.2441 3.51 70.4o 76.05 .996 1.000
55 1.4645 4.137 70.37 76.07 .997 .999
56 1.6646 4. 759 7C.37 76.C5 .997 1.500
57 1.9041 5.37V 70.44 76.05 .996 1.000
58 2.124S 6.J01 70.42 76.04 .996 I.00
59 2.3445 6.623 70.35 76.04 .997 1.A 00
60 2.5642 7.244 70.'1 76.05 .996 1.000
b 2.7842 7.a65 70.37 76.05 .997 1. 00
b2 3.UC44 8.487 70.21 76.06 .995 1.000

Table 15.
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JC6 ALDM22X TAPE 4752P- FILES 89-111, RUN 2, PTS.1-23 0/15/80

RUN NO. 2. POINT 5. GRID NO. 1

POUNDAPY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYER

IN7ERPOLATION FUNCTION FROM
TO *ALL WALL TO Y.=35

FREE STREAM VELOCITY : 72.139 72.139
tREE STREAM TEMPERATURE : 76.492

WALL TEMPERATURE = 96.040
WALL HEAT FLUX = .04640

FREE STREAM DENSITY = .07404

FREE ST-EAF v KINEMATIC VISCOSITY = .00G1667
DENSITY OF FLUID AT wALL = ,L7118

KIN:EMATIC vISCOSITY OF FLUICE AT WALL : GG01767
hALL/FREE STREA M  DENSITY RATIO : ,96136
LOCATION REYNOLDS NUMEER (REX) : 1889633,86
INPUT VALUE OF VELOCITY DELTA : .51000

INPUT VALUE OF TEMPERATURE DELTA = .61000
CALCULATED DELTA = .39201

DELTA 99,5% INPUT = 00000
DISPLACEWFNT THICKNESS (DELSTAP) = L4909 04854

MOMENTUM THICKNESS (THETAi = o03233 .03246
ENERGY-DISSIPATION THICKNESS = o05787 6058C8

ENTHALPY THICKNESS = o00261 .00263
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.51833 1.49534
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78993 1.78916

MOMENTUM THICKNESS REYNOLDS NUMBER = 1166.04 1170.67
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1770.43 175C.55

SKIN FRICTION COEFFICIENT = .004442
FRICTION VELOCITY : 3.46736

LAw OP THE wALL CONSTANT (K) = ,41000
LAa OF THE WALL CONSTANT (C) : 5,00000

WAKE STRENGTH = ,01413

CL uSERS 'DELTA' INTEuqAL = -,86035 -. 95107
CLAuSEP, '3 INTEGRAL : 5o82113 5.51612

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .4382 o0457J
MOMENTUM THICKNESS - CONSTANT DENSITY = .03263 .03297

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.3345C 1.38653

LOCATION -X- 52.40000

Z = CENTERLINE-6
K = C.2 x 10

Table 16.



j08 KL0'Z2X TAPE 4752P- FILES 89-111, RUN 2, PTS.1-23 1011518u

RUN Nu. 2. POItvT 5. GRID NO. I

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHLS OLLTA FT/SEC DEG.F UI/UE THETA UTAU U1) TiI) YE.)
1 .0049 .013 23.56 93.47 .327 .212 -14.010 6.795 5.832 7.972
2 . 058 .015 26.32 93.1Z .365 .229 -13.215 7.590 6.308 9.427
3 .U0b6 .u17 2q.43 93.36 .408 .217 -12.317 8.486 5.969 10.720
4 0075 .019 31.43 93.20 .436 .225 -11.741 9.064 6.184 12.176
5 *u0

9
2 iL24 34.ol 92.18 .484 .272 -10.738 I0.L67 7.479 14.924

6 *CLUp .L26 37.5b 91.96 .521 .282 -9.972 10.633 7.758 17.512
7 .Ul.j .029 38.47 91.69 .533 .295 -9.7G9 11.096 8.102 18.320
8 .0135 .535 40.39 91.03 .560 .325 -9.156 11.b49 8.948 21.877
9 .0154 .039 41.61 90.22 .577 .363 -8.804 12.001 9.980 24.949
10 .0176 .u45 43.75 9C.29 .606 .360 -6.167 12.616 9.896 830

.1 G192 .j49 44.33 90.02 .614 .372 -8.021 12.7e5 10.233 31:C94
1. .02.7 .C 3 45.12 d9.96 .b26 .374 -7.791 13.014 10.286 33.519
13 .0277 .-56 45.F7 69.47 .63t .398 -7.577 13.22b 10.946 36.753
L4 .0246 .t63 46.55 69.51 .6b45 .396 -7.380 13.425 I0.t92 39.825
15 02o3 .-67 47.17 b

9
.61 .654 .391 -7.202 13.603 10.764 42.574

1b .2 b2 .072 47.87 89.43 .664 .4C0 -6.999 13.80b 10.996 45.646
17 .03 4 .U66 4Q.7b 8F.52 .690 .412 -6.453 14.352 12.150 55.995
18 .U418 .107 51. 7 68.71 .718 .4S2 -5.868 14.937 12.421 67.637
19 04i3 .123 53.35 67.62 .740 .484 -5.418 15.387 13.302 78.147
20 .L5.( .139 54 .65 d6.

7 7  
.758 .523 -5.043 15.762 14.388 88.i34

I .U614 .157 55. 9 66.2, .775 .547 -4.672 16.133 15.C47 99.329
k2 .L667 .175 57.1t 86.02 .792 .55. -4.320 16.485 15.341 111.133
23 ._747 .191 57. 75 85.59 .601 .578 -4.149 16.656 15.887 120.634
24 .L8I .2C9 5. 79 o4.71 .615 .b19 -3.851 16.9S4 17.014 132.315
25 .LstP .227 r9.11 64.23 o22 .642 -3.699 17.106 17.663 143.633
26 .C94& .4j 60.4 4 64.C3 .637 .650 -3.366 17.419 17.888 153.335
27 .1017 .260 61.06 63.Q3 .647 .655 -3.190 17.615 18.015 164.492
28 .107 .277 61.t 2 63.16 .856 .691 -2.948 17.857 18.998 175.810
29 .114L .2r2 62. 12 63.C5 .861 .696 -2.890 17.915 19.138 185.350
30 .1216 .310 62. b 83.14 .870 .691 -2.705 18.100 19.C16 196.669
31 .1267 .32o b3.31 82.55 .878 .719 -2.537 Ib.269 19.777 206.149
32 .14E4 .371 64.43 81.72 8Q3 .757 -2.223 18.582 20.634 235.152
33 .1632 .416 65.62 83.?3 .910 .799 -1.880 18.925 21.974 263.934
34 .1804 .460 66.51 b.78 .922 .801 -1.622 19.183 22.033 291.745
35 .1903 .506 b7.46 79.55 .935 .858 -1.350 19.455 23.601 320.689
36 .2157 .550 b8. 3 79.5b .948 .658 -1.090 19.715 23.601 348.823
37 .2337 .59b 66.c4 76.94 .956 .687 -. 922 19.883 24.386 377.928
36 .25C7 .640 69.36 78.77 962 .694 -. 796 20.009 24.60C 405.416
39 .2665 665 69.06 78.66 

9
7% .599 -. 628 20.177 24.718 434.198

40 .2866 .729 7D.51 78..2 .977 .929 -. 471 20.334 25.556 461.848
41 .3037 .775 70.72 78.02 .980 .929 -. 410 20.395 25.559 491.114
42 .3532 .901 71.L7 77.07 CV91 .973 -. 194 20.611 26.763 571.153
43 .4033 1.w29 71.02 76.90 .997 .981 -.063 20.742 26.987 652.162
44 .4533 1.156 72.T0 76.76 .996 .987 -. 040 20.765 27.161 733.009
45 .5034 1.284 72.,-7 76.!6 .99, .9q6 -. 020 20.786 27.390 814.018
46 .5535 1.412 72.1o 76.52 1.0(X .999 .Dub 20.812 27.476 895.C27
47 .623 1.tuc 72.1t, 76.51 1.L0C, .999 .CC7 20.b12 27.489 975.874
48 .6536 1.667 72.C, 76.4; .999 I.D00 -.013 20.792 27.510 1056.883
49 .7036 1.795 72.13 76.64 I.000 I.co -. 002 20.803 27.515 1138.054
50 .7535 1.922 72.11 76.50 I.C00 1.000 -. D 8 20.797 27.495 1218.416
51 .6039 2.051 72.11 76.48 1. wo0 1.O0 -.0L8 2Z.797 27.517 1299.910
52 1.0235 2.oll 72.15 76.53 1.000 1.co .OU4 20.609 27.502 1654.991
53 1.2431 3.171 72.03 76.49 .998 1.000 -. 033 20.772 27.509 2010.072
54 1.4b34 3.733 72.0G 76.49 .990 1.000 -. 040 20.765 27.509 2366.284
55 1.6835 4.295 71.99 76. O .998 1. -. 042 20.764 27.495 2722.174
56 1.9032 4.855 71.07 76.51 .996 -. 049 20.756 27.488 3077.416
57 2.1236 5.417 72.77 76.51 .999 .997 -. 021 20.784 27.488 3433.791
58 2.3437 5.Y7i 71.c; 76.52 .997 .999 -. C57 20.74d 27.474 3789.680
59 2.5632 6.-39 71.q3 76.51 .990 .999 -. 069 20.71o 27.488 4144.599
bC 2.7831 7.10U 71..u 76.51 .995 .9q9 -. 097 20.7C8 27.488 4500.165
61 3.0033 7.661 71.c 76.52 .997 .999 -. 070 20.73b 27.473 4856.216

II
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J06 mLDm22X TAPE 4752P- FILFS 69-111, RUN 2, PTS.1-23 10/15/60

RUN NO. 2. POINT 6. GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO wALL WALL TO Y+:35

FREE STREA M  VELOCITY : 72.213 72.213
FREL STREAm TEMPERATURE : 76.490

WALL TEMPERATURE = 96.920
WALL HEAT FLUX : .64726

FREE STREAM DENSITY = .07404
FREE STREAM KINEMATIC VISCOSITY : .C001667

DENSITY Oc FLUID AT WALL : .07106
KINEMATIC VISCOSITY OF FLUID AT WALL : .0001792

wALL/FPEE STREAM DENSITY RATIO : .95985
LOCATION REYNOLDS NUMBEP (REX) : 1891764.95
INPUT VALUE OF VELOCITY DELTA = .5100D

INPUT VALUE OF TEMPERATURE DELTA : .61000
CALCULATED DELTA : .38613
DELIA 99.5% INPUT : .00000

DISPLACEMENT THICKNESS (DELSTAR) : .04837 .04785
MOMENTUM THICKNESS (THETA) = .03160 .03167

ENERGY-DISSIPATION THICKNESS: .05691 .05706
ENTHALPY THICKNESS : .00294 .C0295

SHAPE FACTOR 12 (DELSTAR/THETA) : 1.52105 1.50158
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78957 1.79042

MOMENTUM THICKNESS PEYNOLDS NUMBER : 1148.17 1150.49
DISPLACEMENT THICKNESS PEYNOLDS NUMBER = 1746.43 1727.55

SKIN FRICTION COEFFICIENT : .004455
FRICTION VELOCITY = 3.47856

LAW OF THE WALL CONSTANT (K) : .4100
LA. Or THE WALL CONSTANT (C) : 5.Q0C0

WAKE STRENGTH : .01211

CLAuSERS 'DELTA' INTEGRAL : -. 65770 -. 93220
CLAuSEPS 'G' INTEGRAL = 5.65306 5.39033

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .04338 .04491
MOMENTUM THICKNESS - CONSTANT DENSITY : .03233 o03240

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.34188 l.386C8

LOCATION -X- 52.40030

Z : *6 INCHES

K : 0.2 x I O 6

Table 17.



JOB K LM22X TAPE 4752R- FILES 89-111, PuN 2, P15.1-23 10/15/80

RuN NO. 2. POINT 6. GRID NC. 1

REDuCEO PROFILE 08TA

y Y/ u T U-UE
N INCHES OLLTA FT/SEC DEG.F U/UE THETA UTAu U(i) Ti+) Y I)
1 .0041 .W1 22.37 95.C4 .310 .173 -14.326 6.431 4.875 6.661
2 .JC51 .C13 23.42 94.77 .324 .165 -14.027 6.732 5.22C 8.299
3 .0066 .015 25.66 94.69 .356 .189 -13.376 7.383 5.321 9.431
4 .0073 .019 30.29 93.F8 .419 .225 -12.052 8.7C8 6.335 11.857
5 .00o6 .L22 34.21 y3.16 .474 .257 -10.9e4 9.b35 7.245 13.960
6 .0101 .026 36.-7 92.92 .511 .267 -10.160 10.600 7.5 7 16.387
7 .0109 .02e 37.49 92.95 .519 .266 -9.963 10.777 7.5'j3 17.681
8 .0132 .L34 40.04 92.29 .554 .296 -9.249 11.511 8.338 21.402
9 .0148 .038 41.31 91.73 .572 .320 -8.863 11.877 9.033 23.990

10 .r173 ..45 43.29 91.43 .599 .334 -8.315 12.444 9.412 28.034
11 .0187 .049 44. 42 90.61 .615 .371 -7.969 12.770 10.449 30.299
12 .0203 .053 44.(7 90.E2 .619 .375 -7.919 12.841 10.560 32.887
13 .Z2 3 .058 45.84 39.r7 .635 .399 -7.581 13.178 11.255 36.122
14 u 239 .L62 -.6.LE 69.9.) .644 .402 -7.397 13.363 11.339 38.711
15 .C2tC .067 47.37 90.51 .65b .375 -7.143 13.b17 10.576 42.108
16 .0277 .72 48.29 90.41 .669 .379 -6.676 13.683 10.693 '4.858
17 *0341 .86 50.03 69.!1 .693 .428 -6.377 14.382 12.075 55.211
18 .0411 .107 51.96 88.9b .7

2
u . 4 -5.821 14.938 12.519 66.535

19 .0481 .125 5 .60 8.51 .742 .464 -5.352 15.408 13.091 77.858
20 .L5 L2 .140 54.77 87.69 .758 .501 -5.015 15.745 14.120 87.726
zi .36C .150 55.R1 66.R2 .773 .539 -4.715 1b.045 15.21C 98.564
22 .06s2 .177 57.15 86.77 .791 .559 -4.33r 16.429 15.774 111.373
23 .U741 .192 t8.33 b6.17 .807 .569 -4.C00 16.759 16.029 119.918
Z4 .3812 .210 58.92 85.Q3 .616 .6C2 -3.822 16.937 16.962 131.403
25 .0879 .226 59.81 84.81 .82t .629 -3.570 17.19u 17.732 142.241
26 .094C .244 60.4f 64.45 .838 .645 -3.369 17.3 9u 18.183 152.109
27 .1011 .e62 o1.21 o3.q4 .848 .668 -3.162 17.598 18.832 163.595
28 .1079 .280 b1.57 83.31 .853 .696 -3.059 17.70L 19.622 174.595
e9 .1140 .295 t2.65 63.04 .866 .706 -2.751 18.u09 19.959 184.462
30 .12C8 . 13 o2.67 83.15 .671 .703 -2.6b6 18.L74 19.821 195.463
31 .12o2 .332 b3.4; 03.C1 .885 .709 -2.392 18.367 20.000 2C7.433
32 .14:2 .376 64.71 81.61 .89b .772 -2.158 18.601 21.758 234.934
33 .1627 .421 66.1u 81.32 .91b .785 -1.757 19.003 22.122 263.243
34 .1803 .467 66.91 80.78 .927 .8C9 -1.523 19.236 22.807 291.714
35 .1961 .513 67.81 79.96 .939 .845 -1.265 19.494 23.830 320.508
36 .2152 .557 6F.36 79.35 .947 .872 -1.109 19.651 24.593 348.170
37 .232E .603 69.-2 79.C4 .956 .b86 -. 917 19.b43 24.985 376.641
38 .2502 .646 69.74 79.15 .966 .581 -. 697 20.063 24.852 404.789
39 .2661 .694 7C.12 78.29 .971 .92C -. 660 20.159 25.930 433.745
40 .2851 .738 7C.55 78.C1 .977 .932 -. 478 20.282 26.287 461.245
41 .3032 .785 70.41 77.78 .982 .942 -. 374 20.385 26.569 490.525
42 .3527 .914 71.63 77.46 .992 .9!7 -. 168 20.592 26.974 570.599
43 .4030 1..L64 71.86 76.82 .995 .985 -.101 20.658 27.774 651.968
44 .4532 1.7 4 71.97 76.61 .997 .995 -.071 20.689 28.041 733.175
45 .5029 1.3C2 72.23 76.64 1.00L .994 .0G5 20.764 26.011 813.573
46 .5531 1.433 72.1a 76.51 .999 .999 -. 018 20.742 28.163 894.780
47 .b030 1.562 72.21 76.46 1.000 1 .00 -. 002 20.757 28.202 975.501
48 .6529 1.691 72.26 76.47 1.001 1.001 .020 20.779 28.213 1056.223
49 .7032 1.621 72.21 76.51 1. OU .999 -.001 20.75a 28.173 1137.591
50 .7528 1.950 72.22 76.49 1.000 1.000 .001 20.761 28.194 1217.827
bi .6031 2.080 72.29 76.50 1.01 .999 .023 20.762 28.179 1299.196
52 1.0228 2.649 72.16 76.E0 1.000 1.000 -. 010 20.749 28.187 1654.597

63 1.2426 3.218 72.2D 76.50 1.001 1.000 .011 20.771 28.187 2010.160
54 1.4630 3.789 72.16 76.49 1.000 1.000 -. 008 20.751 28.193 2366.694
55 1.6829 4.358 72.10 76.51 .998 .999 -. 0o33 20.726 28.172 2722.418
56 1.9026 4.927 72.r5 76.51 .996 .999 -.046 20.714 28.166 3077.820
57 2.122q 5.4qb 71.Q5 76.51 .99t .999 -. 076 20.*63 28 66 3434.191
53 2.343 1 6.u68 71.97 76.50 .997 1.Cco -.070 20.69L, 28.180 3790.401
59 2.5627 6.637 71.Q3 76.51 .996 .999 -. bl 20.679 28.173 4145.641
60 2.7827 7.207 71.q5 76.51 .996 .999 -. 077 20.682 28.166 45GI.527
bl 3.032 7.776 71.93 76.51 .99b .999 -. 081 20.679 28.173 4856.223

Table 17.



JOB KLUM22X TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RUN NO* 2. POINT 7. GRIC NC. 1

POUNDAPY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 72.266 72.268
FREE STPEAM TEMPERATURE = 76,094

WALL TEMPERATURE = lC6.2bO
WALL HEAT FLUX = 904710

FREE STREAM [ENSITY = ,Z7498
FREE STREAM KINEMATIC VISCOSITY : .0001645

DENSITY OF FLUID AT WALL : ,G7174
KINEMATIC VISCOSITY OF FLUID AT WALL : ,0001778

%ALL/FPEE STREAV DENSITY RATIO : ,o5681
LOCATION PEYNLCS NUMBEP (REX) = 1919040.00
INPUT VALUE OF VELOCITY DELTA : .46000

INPUT VALUE OF TEMPERATURE DELTA : .56000
CALCULATED DELTA : .36318
DELTA 99.5% INPUT : ,0000

DISPLACEMENT THICKNESS (DELSTAR) : .04579 e04496
MOMENTUM THICKNESS (THETA) : LC2953 .02959

ENEPGY-DISSIPATION THICKNESS : ,05272 .05293
ENTHALPY THICKNESS : .0C294 900297

SHAPE FACTOR 12 (DELSTAR/THETA) : 1.55057 1.51935
SHAPE FACTOR 32 (ENERGY/THETA) : 1.78521 1.78884

MOMENTUM THICKNESS REYNOLDS NUMBER 1061.56 1083.68
DISPLACEMENT THICKNESS PEYNOLDS NUMBER = 1677.03 1646o48

SKIN FRICTION COEFFICIENT: 0L4512
FRICTION VELOCITY : 3.510 L4

LAw OF THE WALL CCNSTANT (K) : .410C0
LAw OF THE WALL CONSTANT (C) : 5,o0000

6AKE STRENGTH : .00065

CLAUSERS 'DELTA' INTEGRAL : -. 60391 -,86499
CLAUSEPS 'G' INTEGRAL : 5,42947 5.03676

DISPLACEMENT THICKNLSS - CONSTANT DENSITY : ,4095 .042O
MOMENTUM THICKNESS - CONSTANT DENSITY : f03006 e03013

SHAPE FACTOP 12 - CONSTANT DENSITY 1.36210 1.39419

LOCATION -X- 52.40000

Z --6 INCHES

K 0.C2 X 10C

Table 18.



JO6 KL0m2ZX TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/80

PuN NO. 2. POINT 7. GR1 NO. 1

REDUCED PPOFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) T(#) Y(-)
I .:03F .011 20.46 95.94 .283 .160 -14.759 5.83b 5.571 6.300
2 .6053 .. 1S 23.56 95.63 .326 .192 -13.877 6.718 5.972 8.767
3 .LC6C .017 26.24 95.50 .363 .198 -13.118 7.477 6.137 9.919
4 .00o8 .,1

9  
29.24 94.31 .391 .247 -12.550 8.045 7.661 11.234

5 L)062 .U23 31.31 95.24 .44C .209 -11.533 9.062 6.472 13.537
6 .0097 L;27 34.19 94.75 .473 .229 -10.854 9.741 7.092 16.005
7 , 112 . 31 36.45 93.78 .504 .269 -10.211 10.384 8.344 18.472
8 .0118 ,J33 37.69 93.57 .521 .277 -9.858 1C.737 8.604 19.459
9 .0139 .038 'C.. l 93.99 .553 .260 -9.197 11.398 8067 22.913

10 .u15
9  

.J44 41.82 93.12 .57Y .29t -8.681 11.914 9.186 26.2U3
11 .318) .50 42.95 92.10 .594 .338 -8.359 12.236 10.493 29.657
12 .01b6 .3.4 44.66 91.86b 61b .348 -7.870 12.724 10.803 32.289
13 .-21C .. 56 44. 9t 91.99 .622 .343 -7.789 12.806 10.638 34.592
14 .3229 .063 46. 11 91.p8 .636 34 7 -7.457 13.136 10.779 37.717
15 .U25C .U69 46.37 9G.95 .t41 .386 -7.3o3 13.211 11.976 41.171
16 .L27C u474 47.8 90.59 .661 .401 -6.976 13.618 12.429 44.461
17 .3267 .79 48.61 90.60 .672 .QCO -6.747 13.846 12.418 47.257
18 .0352 .- 97 50.64 90.U5 .701 .407 -b.1b 14.428 12.617 57.949
19 .0422 .le 52.F3 69.19 .727 .459 -5.629 14.96b 14.233 69.463
20 .C4,C .135 D4.13 68.F9 .74Y .463 -5.173 15.422 15.003 8C.648
21 .L551 .152 55.72 67.76 .771 .516 -4.721 15.674 1b.Cb7 9.6682
22 .L62C .172 57.r 86.70 .790 .561 -4.331 16.264 17.425 '02.031
23 .06.2 19 t7, 66.15 .802 .584 -4.081 16.514 18.134 113.874
C4 ,37 3 .2r7 59.3,: 85.9C6 .62 .5c1 -3.7%G 16.695 18.353 123.415
i5 .Z82c .22t D9.7 65.43 .827 .615 -3.561 17.034 19.C99 134.929
26 .8,03 .24t c;.94 83.65 .b43 .679 -3.234 17.360 21.080 14t.936
27 -9)c .262 61.7, 63.60 .855 .690 -2.990 17.605 21.401 156.312
28 .1019 .281 62.2- 63.39 .860 .698 -2.873 17.722 21.673 167.661
29 .100c .300 63.00 63.11 .672 .710 -2.645 17.950 22.027 179.340
30 .11tC .317 o3,41 83.43 .677 .697 -2.530 18.064 21.622 189.209
31 .12 G .33 64. 21 o2.95 .86d .717 -2.3Q2 18.292 22.240 2C0.723
.32 .1291 .356 64.77 81.85 .696 .762 -2.142 18.453 23.646 212.402
33 .1459 .4C2 65.Z 60.96 .910 .799 -1.849 18.746 24.785 240.036
34 .1637 .451 66.92 80.46 .92b .819 -1.530 19.G64 25.427 269.314
35 .18.9 .4,8 67.57 79.42 .935 .863 -1.34b 19.249 26.770 297.606
36 .199C .54 6 68.67 79.31 .950 .867 -1.031 19.563 26.909 327.378
37 .2156 .594 c .25 79.14 .956 .874 -,8t7 19.728 27.124 355.012
38 .234C .044 69.63 78.65 .9b6 .894 -. 702 19.893 27.760 384.949
39 .2509 .4

9
1 70,23 7F.C5 .971 .919 -. 588 20.007 28.529 412.747

40 .266E .740 7C.63 77.49 .977 .942 -. 473 20.121 29.248 442.190
41 .2

8
oC .7E6 7C. 99 77.17 .982 .956 -. 3t9 20.225 29.658 470.482

42 .3039 .637 71 16 77.72 .984 .933 -,321 20,274 28.947 499,Q25
43 .3537 ,974 71 .1 76.81 ,993 ,970 -. 137 20.45k 30.116 581.839
44 .404[- 1.112 72.C7 76.52 .997 .982 -. 063 20.531 30.486 664.576
45 .45.4 1.250 72. 22 76.26 .9r9 .993 -. 020 20.575 30.826 746.820
46 .t039 1.3P6 72. 2t 76.14 1 .6 .998 -.009 20.t86 30.981 828.899
47 .5541 1.526 72.2b 76.23 I.c0 .996 -. 002 20.593 3C.90C 911.471
48 .bC4l 1.463 72.33 76.,9 1.03l 1. OC .011 2C.60b 31.045 993.715
49 .6543 1.002 72.'C 76.13 1.0c ,COO .004 20.599 31.L27 1076.287
50 .7035 1.938 72.29 76.16 1.0CC I.CC .002 20.597 31.032 1157.708
51 .7538 2.076 72. 25 76.06 .999 ICOl -. 012 20.583 31.078 1239.951
52 .8041 2.214 72.29 76.09 1.00 1.OO -.00I 20.594 31.C41 1322.688

53 1.0238 2.619 72.23 76.07 .999 1.001 -. C16 20.579 31.L71 1684.066
54 1.2437 3.425 72.12 76.C7 .998 1.oo -. 048 20.547 31.072 2045.773
55 1.4639 4.031 72.13 76.C4 .998 I.02 -. 045 20.551 31.107 2407.973
66 1.6839 4.o37 72.ni 76.C. .99b 1.002 -. Col 20.514 31.106 2769.844
57 1.9037 5.242 72.1. 7b.^5 .997 1.C2 -. 052 20.542 31.093 3131.3b6
56 2.1240 5 .04 72.15 76.C3 .99B 1.303 -. 040 20.555 31.121 3493.751
59 2.343Q 6.454 72.C9 76.03 .997 1.003 -. 05b 20.539 31.114 3855.457
6O 2.5637 7.059 71.c? 76.04 .995 1.002 -.104 20.491 31.100 4217.CCO
b1 2.7836 7.665 71.95 76.04 .995 1.0C2 -. 097 20.497 31.107 457b.706
62 3.0OC 8.271 71.r8 76.04 .99b 1.LC

2  
-. 068 20.0b 31.099 4941.235

Table 18.
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JOB KLU m 22X TAPE 4752R- FILES 8-1119 RUN 2, PTS.1-23 10/15/8b

RUN NO. 2. POINT 2. GRID NO. 1

EOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO *ALL wALL TO Y+:35

FREE STREAM VELOCITY : 76.348 76.348
FREE STREAM TEMPERATURE = 77,143

*ALL TEMPERATURE : 96.05C
WALL HEAT FLUX : .04690

FREE STREAM DENSITY = 9J7395
FREc STREAM KINEMATIC VISCOSITY : .0C01670

DENSITY OF FLUID AT KALL = .07143
KINEMATIC VISCOSITY OF FLUID AT WALL = .0O 1776

wALL/FR7E STREAm DENSITY RATIO: .96598
LOCATION REYNOLDS NUMBEP (REX) = 23C0522.81
IfvPUT VALUE OF VELOCITY DELTA : .510D O

INPUT VALUE OF TEMPERATURE DELTA = . o6CC0
CALCULATED DELTA : .44939

DELTA 99.5% INPUT : .GooZo
DISPLACEMENT THICKNESS (DELSTAR) = .65676 .05695

MOMENTUM THICKNESS (THETA) : .C3881 .03905
ENERGY-DISSIPATION THICKNESS : SC6981 .06996

ENTHALPY THICKNESS = .00297 .00297
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.46246 1.45848
SHAPE FACTOR 32 (ENERGY/THETA) : 1.79892 1.79218

MOMENTUM THICKNESS REYNOLDS NUMBEP = 1478.14 1487.22
DISPLACEMENT THICKNESS REYNOLDS NUMBER: 2161.71 2169.08

SKIN FRICTION COEFFICIENT = .004161
FRICTION VELOCITY : 3o54340

LAA OF THE WALL CONSTANT IK) : .41000
LAW OF THE WALL CONSTANT (C) : 5.UQ00U

WAKE STRENGTH = .08384

CLtUSERS 'DELTA' INTEGRAL = -1.03576 -1.16341
CLAUSEPS 'G' INTESPAL : 6.72536 6.70087

DISPLACEMENT THICKNESS - CO1.STANT DENSITY : .05094 .05399
MCMENTUm THICKNESS - CONSTANT DENSITY : .03931 .03956

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.295bU 1.36484

LOCATION -X- 60.4O00

Z : CENTEPLINE

K 0.2 X IC

Table 19.



JOL KLP2,'x TAPE 4752P- FILES 89-111, RuN 2, PTS.1-23 10/15/60

RJN, 1.1. 2. POINT 2. GRID NO. 1

PE0UCED P ,,F1L5 DaTA

Y yI U T U-uE
N INCHES 0ELTA FT/SEC DE'.F L/UE THETA UTAU U(-) T(4) Y(.)
I .u i7 .313 3C.!2 91.26 .3r7 .254 -12.99C 8.557 6.21C 9.528
2 .5367 .o1b 33.2L C0.75 .435 .279 -12.178 9.368 6.826 11.191
3 *-c2 .1 37.91 9C.37 .4q5 .300 -IC.675 10.b72 7.356 13.685
4 .006' .L2L 39.11 9c.1 .512 .315 -1.510 11.C3b 7.712 14.649
5 ,cc0p .022 . 443 89.71 .530 .335 -10.13b 11.411 8.210 16.346
6 .011f *L2b 43.13 b

9
..2 .565 .350 -9.374 12.172 8.581 19.339

7 . 131 .029 .t 5 69.15 .565 .365 -8.944 12.L02 8.934 21.833
a . 136 .u

3 1 45.2t 68.94 .593 .376 -8.773 12.774 9.215 22.997
9 .01 .o5 46.9o 68.30 .615 .410 -8.294 13.253 10.033 26.489

10 .0178 .ouC 4e.09 eE.zo .630 .415 -7.976 13.571 10.166 29.649
11 .221 .*45 4

9
.2j 87.,92 .644 .430 -7.663 13.884 10.536 33.473

12 .0215 .DL8 49.55 b7.77 .649 .438 -7.5o2 13.9 4 10.716 35.967
13 .u231 .051 D .cs 67.68 .b5o .443 -7.413 14.134 I1.646 38.462
14 .*24 .j55 5C.Sb 87.c4 .664 .450 -7.250 14.2Q7 11.020 41.289
15 .j271 ..t. 51. 4 67.37 .67! .459 -7.035 14.511 11.244 45.113
46 .6291 L6 51.8 87.23 .b8z1 .467 -6.903 14.b43 11.425 48.439
17 b3 e .u6b 52.17 87.13 .663 .472 -6.823 14.723 11.551 50.933
18 .t37c .j82 53.7- 85.83 .?05 .428 -o.367 15.180 11.942 61.575
19 .04 'C .u96 55.9 86.44 .721 .5C8 -6.OL3 15.544 12.449 73.215
c0 .j511 .114 56.-e 86.0 ,737 .529 -5.669 15.677 12.945 85.-21
21 ..5tb .12t, 56.ro 85.73 .745 .547 -5.468 16.C59 13.403 94.500
22 E63q .142 87.'Z a5.46 .757 .560 -5.229 16.317 13.720 106.306
23 .07l; .15E 56.Q1 85.25 .772 .571 -4.922 16.o25 13.989 117.9k6
24 .0772 .171 59.5 5.1L, .781 .579 -4.727 16.619 14.184 126.C89
25 .F,6 . 7 6 .31 84.;1 .79Z .589 -4.526 17.021 14.423 139.397
26 .0909 .2:2 60.3 64.66 .796 .6C2 -4.351 17.196 14.754 151.203
27 .0.972 .21o 61.76 84.14 .809 .o30 -4.116 17.430 15.432 161.679
26 .1u42 .232 62.47 64.23 .61 .625 -3.915 17.631 15.309 173.319
k 9 . 1110c .24 7 62.9c;6 33.76 .E!2 5 .b49 -3.773 17.774 15.686 184.626
30 .1166 .260 o3.Eo o3.93 .634 .641 -3.582 17.965 15.699 194.271
31 .1237 .275 b4.22 63.89 .836 .6u3 -3.465 18.62 15.745 205.744
32 .1307 291 b4.5e a3.5S .4 6 .656 -3.3i1 18.226 16.067 217.384
33 .147F .379 66.25 82.93 .865 .694 -2.9L7 18.639 16.989 245.819
34 .1656 .369 67.18 82.1j6 .Bp .719 -2.5b6 18.960 17.599 275.418
35 .1627 .4C7 68.78 82.C3 .894 .742 -2.277 19.270 18.161 303.852
36 .20.6 .47 69. 13 81.36 .905 .777 -2.037 19.z10 19.025 333.950
37 .217r .4E5 70.13 01.12 .919 .789 -1.754 19.793 19.333 362.385
38 .23oC .325 71.07 60 46 .931 .624 -1.491 20.056 20.189 392.482
39 .252& .553 71.62 a0.04 .941 .847 -1.279 20.26d 20.743 420.418
4Z .2711 .bG3 72.4o 79.95 .949 .852 -1.091 20.455 20.657 450.848
41 .2877 .bu 73.25 79.62 .959 .669 -. 873 20.674 21.279 478.452
42 .306C .bF1 73.77 79.23 .956 .691 -. 727 20.620 21.625 508.882
43 . st5t .791 74.A4 7A.48 .

9
8:s .929 -.426 21.12U 22.756 591.359

44 .4C57 .9c3 75.6, 77.C3 .991 .959 -. 1b9 21.356 23.473 674.668
45 .45t0 i.L015 76.,5 77.46 .99t .9P3 -. 083 21.464 24.074 758.309
.6 Cb2 1.126 76.26 77.31 .999 .991 -. 019 21.527 24.269 841.784
47 .5559 1.237 76.2v 77.23 .999 .995 -. 020 21.527 24.375 924.428
48 .62 6 1.31. 76.42 77.16 1.LC1 .996 .020 21.567 24.447 1007.404
49 .65;h 1.459 76.35 77.13 1.OC 1. 01 -. 000 21.54b 24.503 1090.547
D0 .70o1 1.571 76.36 77.15 I.000 1.u00 .OLS 21.551 24.481 1174.18
51 .7560 1 .62 76.27 77.14 .999 1.0co -. C22 21.525 24.490 1257.164
52 .62 5 1.793 76.2o 77.14 .999 I.o00 -. 019 21.526 24.497 1339.974
t3 1.2t 2.23 76.71 77.13 1.0co 1.1 -. 011 21.536 24.510 170b.133
54 1.2u56 2.772 76.1c 77.15 .996 1.000 -. 053 21.494 24.482 2071.295
:5 1.o657 3.262 76.1o 77.14 .996 I.0c0 -. 046 21.499 24.497 2437.288
56 1.080C 3.71 76.13 77.12 .997 1.301 -. 062 21.484 24.518 2803.614
57 1.9055 4.j4C 76.C7 77.12 .990 1.301 -. 078 21.469 24.517 3168.609
6e .12oC 4.731 76.11 77.13 .997 1.;C1 -. 0c8 21.476 24.503 535.268
b 2.3459 5.-2Z 76.[3 77.12 .9gQ 1.01 -. 069 21.457 24.519 39C0.928
6C 2.5b55 5.7C9 75.9 77.09 .995 1.023 -. 1C3 21.444 24.553 426b.090
01 2.7855 6.108 76.C 77.IU .996 1.02 -. 097 21.450 24.540 4631.917
62 3.005F o.b69 75.98 77.C3 .995 1.0cb -. 104 21.442 24.636 4998.243

Table 19.
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JOB KLUM22X TAPE 4752P- FILES 89-111, RUN 2, PTS.-23 10/15/80

RJN NO, 2. POINT 3. 3RiP NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y :35

FREE STREAM VELOCITY: 7b,627 76,627
FYEE STREAM TEMPERATURE 77.125

wALL TEMPERATURE 9o.490
wALL HEAT FLUX : o64670

FREE STREAM DENSITY *L739E
FREE STPEAM KINEMATIC VISCOSITY : .00u1670

OEt,,SITY OF FLUID AT WALL : .07137
KINEMATIC VISCOSITY OF FLUID AT wALL: oDOC1778

wALL/FREE STREAM DENSITY RATIO: .96516
LOCATION PEfNOLDS NUMPER (REX) = 2309051,12
INUT VALUE OF VELOCITY DELTA z ,56OU

INPUT VALUE OF TEMPERATURE DELTA : ,b600O
CALCULATED DELTA = .45207
DELTA 99.5% INPUT = coco

UISPLACEMENT THICKNESS (DELSTAR) : ,U5902 ,059C9
MOMENTUM THICKNESS (THETA) : .04010 .04024

ENERGY-DISSIPATION THICKNESS : .07190 .07200
ENTHALPY THICKNESS : .[0319 .00319

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.47175 1.46848
SHAPE FACTOR 32 (ENERGY/THETA) : 1,79311 1.78917

MOMENTUM THICKNESS REYNOLDS NUMBER : 1532.95 1s38.38
DISPLACEMENT THICKNESS PEYNGLDS NUMFEP = 2256.12 2259.09

SMIN FRICTION COEFFICIENT ,0U4072
FRICTION VELOCITY : 3,51956

LAw O THE WALL CONSTANT (K) = ,410CD
LAW OF THE WALL CONSTANT (C) =5.00000

WAKE STRENGTH = .13109

CLIUSERS 'DELTt' INTEGRAL : -1.llObC -1.21744
CLAUSEPS 'C' INTEGRAL = 7.2021U 7.16863

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .05343 .05592
MOOENTUM T41CKNESS - CONSTANT DENSITY : .040o5 .04079

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.31439 1.37072

LCCATION -X- bO,400G

= *6 INCHES
-6

K Z 0.2 X 10

Table 20.
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JOo KLO-22x TAPE 4752R- FILES 89-111, RUN 2, PTS.1-23 10/15/80

RuN N O. 2. POINT 3. GRI NO. I

REDUCEu PROFILE DATA

Y U T U-utN INCtHES DELTA FT/SEC OEG.F U/UE THETA UTAU U(-I T(*)
1 .3046 .1 1 26.62 92.43 .31A7 .209 -14. 2Q8 7.564 5.237 7.9662 Z3Cbc .J13 2

9
. 7 91.83 .388 .241 -13.319 8.452 6.016 9.9463 0C7C .. 16 33.00 91 .42 .431 .262 -12.397 9.375 6.541 1I.5954 .0078 .J17 35.42 91.14 .462 .276 -11.709 10.063 6.910 12.9145 .5092 .C23 3P.05 90.47 .497 .311 -10.96C 10.812 7.778 15.224,6 .01U7 .024 40.7Z 90.00 .531 .335 -10.2u9 11.563 8.375 17.6987 .0121 .L,27 42.62 69.F7 .556 .342 -9.6bl 12.111 8.541 2C.0078 .0129 *C2

9  
43.31 69.e7 .565 .342 -9.467 12.304 8.544 21.3269 .0152 .,34 45.1c 89.51 .590 .361 -8.935 12.836 9.013 25.12010 .017C .03b 46.36 68.91 .605 .392 -8.598 13.173 9:801 28.08911 .0192 .043 47.65 68.57 ,b22 .409 -8.232 13.54L 10.227 31.717

12 482.7 ,340 49,7 88.50 .631 Lo13 -8.C29 13.742 10.320 34.19113 .0222 .349 48.99 88.46 ,639 .415 -7.652 13.Y20 10.366 36.66514 :024C ,. 3 49.53 88.08 b 46 .434 -7.698 14.074 1C.653 39.63415 .2tl .uSb 50.13 88.41 .654 .417 -7.529 14.242 10.427 43.09816 C2o1 L62 50.81 88.42 .663 .417 -7.335 14.437 10.419 46.39617 .0296 .6o 51.27 88.24 .669 .426 -7.206 14.566 10.653 48.87018 C-356 .079 52.70 67.41 .6F6 .469 -6.799 14.972 11.717 59.09719 L043 .L95 j4.22 87.12 .706 .484 -t.367 15.404 12.094 70.'722C .541y; .i15 55.31 86.76 .722 .502 -b.058 15.714 12.557 82.352z1 Z561 .124 56.29 66.,5 .735 .513 -5.777 15.995 12.832 92.57942 .0629 .139 57. 17 86.04 746 .540 :5519 16.243 13:492 103.62923 .36,9 IS5 58.31 o5.34 .761 .S5 5.20. 16.666 3 750 115.34024 C7o2 .16c, 59.21 65.69 .773 .556 -4.947 16.25 13.947 125.73125 ,L 8
31 .14 59.;2 85.23 .782 .5F2 -4.747 17.,24 14.540 137.11126 .699 .199 bG.57 o472 ,7.1 7bC8 -4.561 17.211 15.199 14b.32727 .09? .213 61.24 64.63 .799 .613 -4.371 17.400 15.315 158.71828 .1C31 .226 01.45 64.64 .609 .612 -4.1t9 17.603 15.294 170.09829 .110C .243 62.61 84.53 .617 .618 -3.983 17.789 15.442 181.47930 .1164 .25L .3.29 64.23 .826 .633 -3.788 17.984 15.826 192.33531 .1233 .273 63.Pc 63.86 .833 .652 -3.627 18.i45 16.302 203.41532 .1331 .266 o4,23 83.63 .836 .666 -3.522 18.250 16.643 214.63133 .1471 .325 b6.14 82.03 .662 .7C0 -3.009 18.763 17.510 242.67034 .1647 .364 67.29 82.41 .67b .727 -2.652 19.119 18.172 271.69935 .1s19 .4C2 o8.C9 oi.Q7 .889 .750 -2.427 19.345 18.741 300.06836 .1998 .442 69.L6 81.7w .9C7 .762 -2.031 19.741 19.039 329.59137 .2169 .4EZ 7C.44 81.39 .919 .780 -1.756 20.014 19.492 357.79538 2353 .5321 71.1 86.75 .929 .e13 -1.554 20.217 20.316 388.14439 252C .558 72.Ct 62.85 .94j .6C8 -1.297 20.474 2C.194 415.6884C .27L3 .59o 72.65 o'.43 .948 .629 -1.131 20.6b4 20.734 445.87141 .250 A ,o34 73.34 79.77 .957 .864 -. 935 20.837 21.590 473.08642 3049 ,675 73.7t 79.27 .963 .8?9 -. 815 20.957 22.233 502.93943 .3547 .785 75.02 76.71 .979 .918 -. 456 21.316 22.949 585.07744 404F .69b 75.7. 79.10 .9F8 ,953 -. 252 21.520 23.742 667.71045 .L54; I. Co 76.'7 77,73 ,93 .971 -. 159 21.b13 24.263 750.34346 .504E 1.17 76.4t 77.41 .99E .985 -. C47 21.725 24.628 832.64b47 5549 1.226 76.53 77.28 .999 .992 -. 027 21.744 24.799 915.27946 .6053 1.339 76.6o 77.20 1.U31 .996 .015 21.786 24.899 998.40649 .6549 1.449 76.5c 77.14 .999 .999 -.014 21.756 24.979 1080.21450 .7053 1.560 76.62 77.14 1.00 .999 -. O1 21.771 24.984 1163.34251 t75 1.67L 76.6 77.14 1.003 .9Q9 -. G8 21.764 24.986 1245.15052 .8c48 1.78 76.59 77.10 .999 1.0cl -.012 21.760 25.030 1327.453

53 1.32k9 2.267 76.55 77.C7 .999 1.003 -. 021 21.750 25.07C 1690.47754 1.24&7 2.753 76.5, 77.10 .999 1.001 -. 018 21.753 25.029 2053.00655 1.4648 3.240 76.5 77.01 .099 1.306 -.011 21.761 25.142 2416.030:6 1.68w6 3.727 76,.4 77.07 .996 1.503 -. 3oi 21.690 25.077 2778.88957 1. C46 4.213 76.3t f7.35 .9 9 1.0C4 -. 079 21.o93 25.101 3141.41858 2.1248 4.70L 76.2t 76.9o .995 1.C07 -. 104 21.667 25.186 3504.60759 2.3448 5.187 76.26 77.01 .996 I.06 -. 098 21.674 25.143 3867.46660 2.5647 5.673 76.2b 76.96 .995 1.0C8 -.105 21.obb 25.208 4230.159bl 2.7846 b.160 76.2: 76.96 .995 1.009 -. 108 21.663 25.215 4592.854t2 3.0053 b.b48 76.25 76.9o .995 1,08 -. 108 21.66m 25.207 4956.867

Table 20.
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JOB KLDM22X TAPE 4752R- FILES 89-111, PUN 2, PTS.1-23 10/15/80

RUN NO. 2. POINT 1. URID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO wALL WALL TO Y =35

FREE STREAM VELOCITY: 81.146 61.146
tREE STRrAM TEPPEpATUPF : 76.369

%ALL TEMPERATURE = 94.350
oALL HEAT FLUX : .0477C

FREE STREAM DENSITY = .07405
FREE STREAM KINEMATIC VISCOSITY = .0001666

DErSITY OF FLUID AT wALL : .u7165
KINEMATIC VISCOSITY CF FLUID AT WALL: .CCD176o

WALL/FPEE STREAM DENSITY PATIO : .96755
LOCATION RtYNOLCS NUVBEP (REX) = Z77612.91
INPUT VALUE OF VELOCITY DELTA = .56000

INPUT VALUE GF TEMPERATURE DELTA : b6LD
CALCULATED DELTA = .50854

DELTA C9.5% INPUT = .0000
OISPLACEMENT THICKNESS (DELSTAP) : .06396 .06413

MOMFNTUM THICKNESS (THETA) = .04413 .04438
ENERGY-DISSIPATION THICKNESS = .07937 .07954

ENTHALPY THICKNESS = .00330 .00330
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.44938 1.44509
SHAPE FACTOR 32 (ENERGY/THETA) : 1.79844 1.79231

MOMENTiJ THICKNESS REYNOLDS NUMBER : 1791.02 1601.15
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 2595.86 2o02.81

SKIN FRICTION COEFFICIENT = .003967
FRICTION VELOCITY : 3.67412

LAm OF THE WALL CONSTANT (K) : 941060
LAw OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH : .11173

CLAUSERS 'DELTA' INTEGRAL : -1.211b3 -1.34417
CLAuSEPS '5' INTEGPAL : 7.b1323 7.77080

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .L5778 .06086
MOMENTUM THICKNESS - CONSTANT DENSITY : .04467 .*4493

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.29331 1.35457

LOCATION -X- 68o4000O

Z : CENTERLINE

K = Go2 x 10

Table 21.
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JOO KLD"22X TAPE 4752P- FILES 89-111, PuN 2, PTS.1-23 10/15/80

RuN NO. 2. POINT 1. GFID NC. 1

REDUCEU PPOFILE GATA

Y Y/ U T U-uE
N INCHES OELTA FT/SEC DEG.F U/uE THETA UTAU U(*) T7 Y
1 .0056 .011 32.2b 8c."1 .398 .275 -13.361 8.785 6.542 10.1072 0073 .ZI 37.61 88.86 .464 .306 -11.849 10.237 7.277 12.707
3 0 79 U16 39.13 88.67 .482 .316 -11.436 10.b4l, 7.521 13.7474 .0093 .016 42.05 88.25 .518 .339 -10.642 11.444 8.080 16.174
5 .01 c; .20 43. 34 88.C4 .534 .351 -10.269 11.79b 8.358 17.387b .0117 L23 45.62 67.51 .562 .380 -9.6b9 12.416 9.062 20.3347 .C13 3 .2o 47.29 87.27 .583 .394 -9.215 12.71 9.381 23.1088 .G141 .026 48.C5 87.21 .592 .3P7 -9.006 13.078 9.455 24.495
9 .0163 .032 49.56 86.Q3 .611 .414 -8.598 13.486 9.869 28.30910 .11 L36 50.62 66.60 .624 .431 -8.3L7 13.779 10.270 j1.42911 C2C1 L40 S1.4o 86.44 .634 .440 -8.079 14.007 10.478 4.896

12 .Z217 .o,3 52.2. 66.19 .b"4 .454 -7.854 14.232 10.613 37.67013 .Z22C j"5 52.54 86.C4 .647 .462 -7.786 14.300 11.007 39.750
14 .02 1 .0"4 53.22 b6.06 .650 .461 -7.601 14.485 10.984 43.56415 .:2t9 L'3 t3.71 85.99 .662 .465 -7.4b6 14.b19 11.075 46.68416 .3291 J7 54.44 85.68 .671 .476 -7.269 14.816 11.331 50.49817 .- 3u7 j L 54.79 85.61 .675 .486 -7.173 14.913 11.573 53.272
lb .371 .73 6.1t 65.'2 .692 .508 -6.8(0 15.28( 12.097 64.36619 .- PL87 57.59 6c4.64 .710 .523 -6.410 15.676 12.462 76.5CI20 L 514 AC1 58.6o 84.E2 .723 .530 -6.119 15.967 12.627 89.156;1 c 112 59.52 84.7.. .73 4 .535 -5.865 16.201 12.732 96.69C22 .u:,' .12b 6".4c 64.45 .745 .550 -5.624 16.461 13.111 111.17223 .0 7 .14C b .L. 64.2C .757 .564 -5.3b4 16.722 13.439 123.48024 . 11 ir o2. " t3.10 _ .765 .5e1 -5.196 16.686 13.839 133.36125 .Z%.i 165 b2.7 83.97 .776 .577 -4.9 48 17.138 13.746 145.642eb .9Z:9 179 C 3.7 83.65 .785 .595 -4.743 17.344 14.172 157.63027 .0971 191 64 .33 63.E1 .793 .6C3 -4.576 17.509 14.359 168.378
28 .1038 .20. bu.90 83.16 .Eco .622 -4.423 17.663 14.615 179.99329 .11 E .218 65, 7u 8.14 .810 .624 -4.2L5 17.881 14.851 192.128
31 .116E .23L b6.14 63.CC .815 .631 -4.065 18.001 15.C38 2C2.52931 .1242 .2t4 06.64 82.

9
o .622 .633 -3.935 18.151 15.086 215.357

32 .1314 .. 5b 67.11 62.75 .827 .6b45 -3.820 18.265 15.366 227.83833 .1479 .2q1 68.5 82.10 ,844 .621 -3.442 18.o3 16.227 251.4b2
.4 .16 7 .32b 09.59 81.86 .56 .694 -3.145 18.941 16.538 287.29935 .1829 .360 70.95 bI.61 .E74 .708 -2.775 19.310 16.871 317.116
36 .2013 .396 71.9; 81.30 .887 .726 -2.491 19.594 17.290 349.013
37 .2178 .426 72.93 60.78 .8r9 .755 -2.237 19.849 17.971 377.61638 .235P .464 73. b a0.54 .91u .768 -1.979 2. 107 18.295 4C8.82039 .2532 .4 8 74.95 8C.37 .924 .777 -1.6b7 20.399 18.515 438.983
40 .2708 .533 75.5L 79.91 .93% .803 -I.537 2C.549 19.128 469.493
41 .26c3 .567 76.24 79.49 .940 .826 -1.336 20.750 19.679 499.630
42 .30 5 .602 77.05 79.63 .950 .619 -1.114 20.972 19.504 530.34043 .3557 .7CZ 78.61 78.45 .969 .884 -. 691 21.395 21.054 616.670
44 .43o3 .799 79,.P 77.70 .983 .926 -. 365 21.720 22.051 704.38745 .4564 o9a 8C.16 77.14 .991 .957 -. 2u6 21.877 22.794 791.237
46 .5 l61 .995 o0.c 2  76. 7 .997 .972 -. ,b2 22.023 23.153 877.39447 .z5:2 1.693 al.r, 76.6. .999 .,85 -. 015 22.L71 23.462 963.55148 .65E 1.191 b1.C9 76.80 .999 .993 -. 015 22.57U 23.647 1050.22749 .6556 1.291 61.16 76.41 i.c00 .996 .Ou3 22.089 23.763 1136.9045C .73bC 1.388 81.19 76.41 1.0C1 .998 .012 22.096 23.764 1

2 3
:
9 2 8

51 .7559 1.4eb 81.15 76.37 1.C00 1.0C0 .005 22.091 23.618 13lu.43152 .8co2 1.55 d1.13 76.33 1.00C 1.C2 -.004 22.082 23.867 1397.628
53 1.Z259 2.L17 81.12 76.36 1.o0 1.001 -. 006 22.,79 23.834 1776.48554 1.2456 2.449 81.C4 76.33 .999 1.002 -. 028 22.058 23.863 2159.34355 1.4658 2.682 60.07 76.35 .996 1.001 -. 047 22.0!9 23.842 2541.067
5o 1.68b3 3.316 b .95 76.33 .96 1.2C2 -. Dz3 22.033 23.871 2923.312t7 I.Gb7 3.747 60.96 76.34 .99e I.C02 -.046 22.64L 23.855 3303.64958 2.1263 4.181 80.83 76.37 .S96 1.00 -. G66 21.999 23.819 3686 .06759 2.3459 4.613 80.76 76.36 .995 1.0cI -. IL5 21.981 23.634 4066.75260 2.5657 5.045 8C.23 76.37 .996 I.L0 -. Cb6 21.999 23.811 4447.783
bl 2.7856 5.478 80.82 76.39 .996 .999 -. 066 21.997 23.789 4828.967
62 3.0059 5.911 O.75 76.36 .995 .999 -. 107 21.979 23.797 5210.885

Table 21.
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KL~jm e1X TAPL 4752R- FILES 6b-8, RUN 1, PTS.1-22 10/15/80

RUN NO. 1. POINT 26o G7'i. .C. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAP VELOCITY = 52.95% 52.950
FREE STREA M TEMPERATURE = 74.513

WALL TEMPERATURE : 9b.020
WALL HEAT FLUX = .U4660

FREE STREAM DENSITY = ,o7461
FREE ST4FAM KINLMATIC VISCOSITY: .001645

CENSITY OF FLUID AT *ALL : .07191
KINEMATIC VISCOSITY OF FLUID AT *ALL = ,OOU17b4

6ALL/F;FE STREAM DENSITY RATIO: ,9b13G
LOCATIOn. REYNOLDS NUMBER (REX) = 118025.11
INPuT VALUE OF VELOCITY DELTA: .71Z0

INPUT VALUE OF TEMPERATURE DELTA : o07100

CALCULATED DELTA =
DELTA o9,5% INPUT = ,7100

DISPLACEMENT THICKNESS (DELSTAR) : .02083 901495
MOMENTUM THICKNESS (THETA) : ,ECJ843 .00840

ENERGY-DISSIPATION THICKNESS : 901344 .01431
ENTHALPY THICKNESS : ,0024 .00038

SHAPE FACTOR 12 (DELSTAR/THETA) : 2.47042 1.78076
SHAPE FACTOR 32 (ENERGY/THETA) : 1.59358 1.70431

MOMENTUM THICKNESS REYNOLDS NUMBER = 226.16 225.25
DISDLACEMENT THICKNESS REYNOLDS NUMBER : 558.71 401.O1

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LA. OF THE WALL CONSTANT (K) : ,4100O
LA% OF THE WALL CONSTANT (C) : 5,bOOO

WAKE STRENGTH =

CLAUSLRS 'DELTA' INTEGRAL : -,k544 -o24295
CLAUSERS 'G' INTEGRAL = 3,34750 1.68010

DISPLACEMENT THICKO.ESS - CONSTANT DENSITY : ,u17 9 3 .01457
mOvENTUM THICKNESS - CONSTANT DENSITY = ,U0855 .9Oe53

SHAPE FACTO P 12 - CONSTANT DENSITY : 2,09687 1.70871

LCCATION -X- 4.400CO

z : CENTEPLINE

K = 0.2 X 106

Table 22.
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KL0'EIx TAPL 47579- FILES 66-88, RUN 1, PTS.1-22 10/15/80

Ru4 Y . 1. POINT 26. G C. C.

R!IUCED PROFILE DATA

Y Y/ U 7
N INC"Es DELTA FT/SEC DEG.F U/UE THETA1 .0C53 .75 IOc

9
L 93.24 .206 .129

2 .1,097 1,95 11.7o 92.C3 .222 ,1F63 .2074 .IC5 12.05 I.37 .228 .216
4 uovs *12, 13.pd 90.53 .262 .2575 .C;7 ,137 14.Q5 89.57 .282 .3006 012 .156 17.67 88.34 .334 .3577 .0147 .179 19.53 87.23 .369 .4C98 .C13t .1E9 20.61 86.75 .389 .4319 .OID5 .219 2!.47 85.10 .443 .50810 , 177 252 26.5 63.56 .498 .57911 , 1, . 275 28.53 82.54 .539 ,62712 .G212 .t9q 3r.52 01.S .576 .67513 .22c .319 32.24 t0.73 b09 .71124 .:247 .31E 34.r9 79.AI .653 .75415 . 223 .371 36.29 76.9r .685 .792ib .,26t .403 38.37 77.Q1 .725 .6L2

17 .,3. .42t 40.1,1 77. 2 .756 .8651 .Z363 .- 12 44.44 76.15 .639 .92419 .1435 .cI3 48.C2 75.13 .907 .97123 .Z!. 4 .712, 5C. L 74.72 .952 .591a41 "5 7 .7q9 I,. 74.55 .97b .99622 .:637 o b 52.3u 74.53 .989 .999-3 .7L5 .993 52.7 74.E3 .995 .999S2 .. 763 I.L75 S2.r; 74.=2 .999 1.000
25 .CE!6 1.176 52.C3 74.51 1.001 1.0CO26 .1j9. 7 1.276 53.C3 74.51 1.601 1.G0027 .,9(6 1.36 53.1, 74.50 1.003 1.001
28 .1037 1.61 S362 C 74.50 1.E02 1.0C1
29 .1I04 1.555 53.17 74.51 1.004 1.cO30 .11b4 1, , 53.21 7u.51 1. 01 1. 0
31 .1235 1.74L 52. b 74.51 .0 0 1..O .O32 .130t 1.o4C 52.5! 74.51 1.U01 I.,OG
33 .1473 2,j7b 53.1b 74.49 I.C4 i.C0134 .1651 2.326 53.15 74.51 1.004 1.0o35 .1826 2.572 53.c7 74.U9 1.C02 1.001
36 .ZuS 2.824 52.C 3  7u.53 1.0o0 1.COI37 .2177 3.,67 52.93 74.46 1.000 1.00138 .2354 3.316 52. 6 74.48 .999 1.00I39 .Z525 3.t57 52.92 74.rC .9C9 1.Ge140 .Z705 3.11G 52.,, 74.52 1.0, I CED41 .2676 4.051 52.91, 74.53 .999 I.C042 .3054 4,30E 52. (.L 74.09 .999 1, c43 .3351 4.72u 52.r.. 74.48 .9Q9 1.JO44 .3655 5.14b 52.pc 7L.L9 .

9 9
6 2.LCI45 .39D5 5.571 53.'14 74.49 1.002 1.0O46 ,42 4 5.992 52.At 74.49 ,99 1 2,01u7 .4556 0.417 52.Q6 74.47 1o01 1.DC246 .4853 6.63b 52.E-- 74.U9 .997 i.,01

49 .5156 7.262 52.9b 74.44 1.004 1.,0150 .5454 7.o2 52.7o 74.4b .996 1.00251 .5757 8.1C9 52.92 74.47 .999 1.00252 .6056 8.53G 53. 72 74.47 1.001 I.C2
3 1.08-. 4 .266 52.7t 74.&6 .996 1.0G254 1.565L 22.046 52.76 74.46 .997 1.00355 2.Z453 26.617 52.67 74.&6 .995 1.c15t 2.5251 35.tb5 52.;7 74.45 .991 1.20357 3.L056 42.333 52.61 74.43 .994 1.004

Table 22.
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KLDM21X TAPE 4752R- FILES 66-66, RUN 1, PTS.1-22 10/15/80

RUN NO. 1. POINT 25. G:ID NC.* 2

2OUNDAPY LAYER PPOPERTIES STANDARD
LINEAR bUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY 54.221 54.221
Fr.Et STREAM TEMPERATURE = 74.136

WALL TEMPERATURE : 103.630WALL HEAT FLUX : s04420
FREE STREAM DENSITY = .07486

FREE STPFAW KINEMATIC VISCOSITY : .0001643
DENSITY OF FLUID AT WALL 7 .07094

KINEMATIC VISCUSITY OF FLUID AT oALL = .O00181J7
wALL/FREE STREAv DENSITY RATIO : .94765
LOCATION' PEYNOLPS NUPEEP (REX) = 2310i6.49
INPUT VALUE OF VELOCITY DELTA = .105JO

INPUT VALUE OF TEMPERATURE DELTA = .11500
CALCULATED DELTA =
DELTA 99.5% INPUT = .10500

DISPLACEMENT THICKNESS (DELSTAR) =.02470 .01922
MOMFNTUM THICKNESS (THETA) = ,io08 .01096

ENEPGY-DISSIPATION THICKNESS =.01782 .01880
ENTHALPY THICKNESS .00O60 .00081

SHAPE FACTOR 12 (DELSTAR/THETA) = 2.26956 1.75358
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.63699 1.71543

MOIENTUM THICKNESS PEYNOLDS NUMBEP 299.30 301.43
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 679.28 528.58

SKIN FPICTION COEFFICIENT =
FRICTION VELOCITY =

LAW OF THE WALL CONSTANT (K) : .410GO
LAw OF THE WALL CONSTANT (C) : 5.O0000

WAKE STRENGTH =

CLAJSEPS 'DELTA' INTEGPAL: -. 31715 -. 31619
CLAUSE0 S 'G' INTEGRAL : 3.b2957 2.12458

DISPLACEMENT TH-CKNESS - CONSTANT DENSITY : .02128 .01641
MOMENTUM THICKNESS - CON1STANT DENSITY : .G1111 .01121

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.91496 1.64266

LOCATION -X- 8.40000

Z : CENTERLINE

K = 0.2 X Io6

Table 23.
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4LDMZIX TAP. 4752,?- FILES 6b-8b, RUN 1, PTS.1-22 10/15/83

RUN N . 1. POINT 25. NO.

REDUCED PrUFILE DATA

V Y/ U T
N INCHES DOLTA FT/SLC OEG.F U/uE THETA
1 .0056 .054 9.99 99.17 184 .151
2 LZO65 .062 11.69 98.53 .219 .173
3 .0Ob2 .078 14.S0 97.C .267 .223
4 .0097 .093 16.9i 96.15 .312 .253
5 .0l05 .IC. 17.554 95.66 .323 .270
6 .i12

7  
.121 20.87 94.05 .385 .325

7 .01'.6 .i41 23.96 
9

2.
6
u .442 .374

8 .01b7 .159 25.4b 9C.92 .470 .431
9 Lu161 .173 26.69 90.19 .49o .456

10 .1Ir7 .18 28.42 89.54 .524 .478
11 .0217 .2C7 30.69 88.13 .566 .524
12 .C2-b .225 32.?6 87.14 .597 .559
13 .C255 .2"3 33.61- 66.C7 b20 .595
14 .0271 .256 35.34 85.33 .b5z .620
15 .Q3 -5 .319 39.47 62.04 .72a .732
16 .0403 .384 43.67 79.8e .605 .805
17 .C471 .451 46.5E9 77.99 .659 .869
s18 ,;

5
3 . 58 '8.5D 76Pi .895 .909

19 ,-605 *67b 5n.3 75.1 .929 .947
23 .0674 ,b42 51.57 75.16 .951 .965
ii ,Z734 .6;9 52.6 74.15 .971 .979
22 .L;u5 .767 53.'o 74.74 .982 .9E0

O 23 .C73 .o3k 53."3 74.35 985 .993
.4 .0935 .61 53., 74.25 .992 .996
5 .lo0" .95 54.11 74.21 .996 .99R

26 .1077 1.02b 54.10 74.15 .998 1.ccO
27 .1136 1.u82 s4. 12 74.14 .998 1. oco
26 .1204 1.147 t4.44 74.15 1.GC4 1.0co
2q .1?7 1.217 54. 56 74.13 1.07 1.000
30 .1447 1.376 54.3o 74.14 1.003 1.0oc
31 .1622 1.545 54.'44 74.1t 1.004 .999
32 .1797 1.712 54.45 74.15 1.L04 1.000
33 .1077 1.883 54.50 74.1b I,05 .999
34 .2146 2.G44 54.3S 74.14 1..02 1.000
35 .2327 2.Z16 54.se 74.15 1.007 1.000
)6 .2493 2.375 54.3 74.15 1.003 1.00
37 .2677 2.550 54.23 74.15 1.0c0 1.CO0
38 .2843 2.7C8 54.34 74.13 1.002 1. LO0
39 .3024 2.6BC 5".Lo 74.13 1.G08 1.G00
40 .3321 3.163 54.49 74.13 1.005 1.00c
41 .3628 3.456 5L.Z3 74.14 I.QC1 1.co
42 .3927 3.740 54.U4 74.13 1.004 I. 00
43 .4226 4.625 54.ub 74.13 I.C 4 1.000
44 .4527 4.312 54. 42 74.13 1.004 1.00c
45 .4829 4.599 54., 74.12 ICC2 I.C00
46 .5127 4.o83 54.16 74.13 .999 1.00c
47 .54d6 5.166 54.14 74.13 .999 1. 000
48 .5723 5.451 54.24 74.13 1.0o 1.000
49 .C024 5.737 53.91 74.12 .994 I.CO
50 1.0825 1:.310 53.92 74.13 .99' I.0O
51 1.6b 7 1-.663 53.1; 74.14 .995 1.00O
5 2.C427 19.455 53.q3 74.11 .995 1.C01

63 2.5221 24.020 54.0C 74.09 .996 1.002
54 3.0026 26.596 53.94 74.Cb .993 1.003

Table 23.



KLOM21X TAPE 4752R- FILES b6-86, RUN 1, PTS.1-22 10/15/80

RUN NO. 1. POINT 7. COIr N . 2

ROUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO kALL wALL TO Y+=35

FREE STREAM VELOCITY : 54.660 54.660
FREE STREAM TEMPERATURE : 7b.052

WALL TEMPERATURE = 107.310
WALL HEAT FLUX : .04470

FREE STREAM DENSITY : *7394
FREE STREmA KINEMATIC VISCOSITY : .00L1673

DENSITY OF FLUID AT wALL : .C7013
KINEMATIC VISCOSITY CF FLUID AT wALL : .DGiA837

WALL/FRFE STREAM DENSITY PATIO: .9484C
LOCATION REYNOLVS NUMBER (REX) : 2267A9.6
INPUT VALUE OF VELOCITY DELTA: .17000

INPUT VALUE OF TEwPERATURE DELTA : .17000
CALCULATEU DELTA =

DELTA 99.5% INPUT : .120[0
DISPLACEMENT THICKNESS (DELSTAP) = .02610 .02022

MOMENTuM THICKNESS (THETA) : .01139 .01159
ENEPGY-DISSIPATION THICKNESS : .01857 .019b4

ENTHALPY THICKNESS = .OOb .00079
SHAPE FACTOR 12 (DELSTAR/THETA) : 2.29172 1.74525
SHAPE FACTCP 32 IENEPGY/THETA) : 1.63065 1.71289

MOMENTJM THICKNESS REYNOLDS NUMBER : 310.18 315.50
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 710.85 50.63

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAW OF THE WALL CONSTANT (K) : .41000
LA. CF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH =

CL~uSEP 'DELTa' INTEGRAL : -. 35951 -. 33422
CLASERS '3' INTEGRAL : 4.11566 2.247t2

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .02322 .01943
MOMPENTUM THICK'ESS - CONSTANT DENSITY : .. 1162 .01183

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.99833 1.64207

LOCATION -X- 8,400GO

Z : *6 INCHES

K =0.2 X 10
6

Table 24.
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KLOM21X TAPE 4752R- FILES b6-86, RUN 1, PTS.1-22 10/15/8C
RUN NO. 1. POINT 7. GRID NO. 2

REDUCED PROFILE DATA

Y Y u TN INCHES DELTA FT/SEC DEG.F UIUE THETAC4 .0s ,3!9 8.75 133.56 .16[ .1282 . 7 .62 11.F3 11.46 .21b .2003 *JC97 .U81 15.35 99.78 .281 .2574 G122 .102 18.34 98.01 .336 .3185 .,45 .121 Z1.31 96.95 .390 .358b .017! .144 24.65 94.8a .451 .4257 *0196 .164 26.87 93.13 .492 .4858 .*226 .18 20.62 91.55 .545 .5399 .0243 .203 31.31 90.69 .573 .56813 :q272 .227 33.E5 69.05 .619 .62411 .C295 .2ub 35.R7 68.05 .656 .65812 .23 t .272 36.15 66.62 .b96 .70713 ,u3'.7 .2a, 39.'3 65.0- .721 .7!51i .0373 .311 41.33 64.61 .750 .77615 .3v'. .329 42.44 B4.0b .777 .79516 .,.426 .3S5 44.13 62.82 .607 .63717 Z,44L .37C 45.37 62.45 .825 .850s 18 .3u77 .396 46.43 61.54 .b49 .68319 .,w 97 .414 47.34 61.14 .666 .69420 .Z52f .43o 48.32 61.07 .884 .807jSI .j57 .479 40. R 6 c.06 .91z .9I22 .06d5 .521 5c.95 79.54 .932 .9493 .67T .563 51. 2 78.C7 .95c .969c4 .C72b .6C5 52.&6 7e.69 .963 .978z5 C;775 t o 5.9 78.57 .971 .96226 .0825 .686 53. 4 78.42 .981 .98727 .0876 .7% 53.p1 76.28 .964 .99228 .0925 .771 54 .r5 78.19 .989 .99529 .0975 .o13 54.1 76.15 .991 .99730 .102! . 6S4 54.26 78.0 .993 .99831 .1327 1.106 n4.57 78.07 .996 .99932 .1621 1.351 54.69 78.05 1.000 1.00033 .1927 1.6b6 54.65 78.05 1.000 1.00034 .2223 I.o53 54.62 78.C5 .999 1.30035 .2525 2.104 54.71 78.06 1.301 1.COO36 .802' 6.087 54.5c 78.07 .997 .99937 1.3527 11.273 54.26 78.04 .993 1.00136 1.9C22 15.652 54.3b 78.07 .995 .99939 2.4526 20.43i :".35 7S.07 .994 .99940 3.3C20 25.o2 5u.26 76.C6 .493 .999

Table 24.



-LEM)21X TAPE 4752R- FILES 66-8b, RjN 1, PTS.1-22 10/15/80

RiN NO. i. PCINT 5. (P]2 N.,; 2

BOUNDAPY LAYER PPOPEPTIES STANDARDLINEAR SUBLAYER
INTERPOLATION FUNCTION FROM

TO wALL WALL TO Y+:35

FREE STREAM VELOCITY : 54703 549703
FREL STPEAM TEMPErATURE 76,561

WALL TEMPERATURE = 1L7.740
WALL NEAT FLUX = .o449C

FREE STREAM DENSITY : .L7424
FREE STPFAM KINEMATIC VISCOSITY : .*0J1667

DENSITY OF FLUID AT WALL = .L7043
KINEMATIC VISCOSITY OF FLUID AT WALL = ,OL183C

6ALL/rREE STREAM DENSITY PATIO : .94856
LOCATION REYNOLDS NUMBER (REX) : 229691.79
INPUT VALUE OF VELOCITY DELTA Z .17030

INPUT VALUE OF TEMPERATURE DELTa .17000
CALCULATE5 DELTA =

DELTA Q9,5% INPUT : .102u0
DISPLACEMENT THICKNESS (DELSTAP) : ,02616 .02017

MOMENTuM THICKNESS (THETA) =.D1125 .01152
ENERGY-DISSIPATION THICKNESS = .1830 .01969

ENTHALPY THICKNESS : .10055 .00076
SHAPE FACTOR 12 (DELSTAR/THETA) : 2.32439 1,74996
SHAPE FACTuR 32 (ENERGY/THETA) 7 1,b2650 1.70885

MOMENTUM THICKNESS REYNOLDS NUMBER : 307.71 315.13
DISPLACEMENT THICKNESS DEYNOLDS NUM2EP : 715s23 551.46

SKINi FRICTION COEFFICIENT =
FRICTION VELOCITY =

LA6 OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) : 5,0G0D0

WAKE STRENGTH =

CLAUSLRS 'DELTA' INTEGRAL : -. 36756 -o33522
CLAuSEPS 'G' INTEGRAL : 4.21955 2.28070

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .02344 .01940
MOMENTUM THICKNESS - CONSTANT DENSITY : .01147 .01176

SHAPE FACTOR 12 - CONSTANT DENSITY = 2,04415 1.64970

LOCATION -X- 8.400rC

Z = -6 INCHES

K = 0.2 X 106

Table 25.



KL1-21x TAPL 47524- FILES b6-88, RuN 1, PTS.1-22 10/15/80

RuN No. 1. POINT 5. GPID NO. 2

RE.UCED P.JFILE DATA

Y Y/ U T
N IN.CH E DLLIA FI/SLC DE.F u/UE THETA
I .u2,2 3 .2'.2 7.64 1.)3 .67 .140 .139
2 OL63 .362 9.r7 1:2.17 .Is .191
3 .. 046 L,94 14.37 99.4b .263 .284
4 .0113 .111 16.72 98.25 .30b .325
5 .G141 .13,1 23.9z 96.36 .382 .390
6 C)1b7 .164 23.6b 94.8o .u33 .441
7 .01;7 .193 27.13 93.09 .49b .5C2
6 .u216 &12 28.61 91.P2 .523 .545
9 .2 45 .2i.j 31.67 90. 2 .579 .594

10 .02t5 .26. 33.hc 89.22 .61 .635
11 .62;1 .2't 35.71 86.18 .653 .67312 . 313 .367 37.2 87.C2 .677 .710
13 L&345 .33 39. &A9 65.71 .722 .752

15 .1.39t .389 42.55 b4.07 .778 .811
16 . J4 1 .4C7 43. 57 83.57 . 79(z .828

17 .3446 .. 7!b 44.92 02.59 .b21 .862
18 .4o 3 .4 4 45.92 62.12 .839 .b78
1; .Zj4,7 .4&6 "7. 12 61 .65 .86 1 .894
L2 .15 i .5-4 47.87 81.31 .b75 .9C6
1i .JS4? 5!c 48.b6o 6.79 .89: .92w

.2 .59 . 5,3 b 0.26 65.22 .919 .943
Z 3 .G6 E .o34 1. 3 79.79 .93t .958
S4 .65 c2 o. 13 70.c2 .953 .967
is .7-3 72i 52.7 79.28 .964 .975
26 .0796 .783 53.3o 79.Cb .976 .983
k7 ..o34 53.7 76.92 .982 .988
28 .c93 .E76 54.02 78.8. .96b .99C
Z9 .Zq4L 92t 5

4
.1L 7P.78 .990 .992

33 .cj94 .975 54.29 78.73 .992 .994
31 .104 1. 24 54.57 78.73 .996 .994
32 .1344 1 . 1 54.7o 78.64 1 .01 .997
33 .1b42 1.o1J 54..5 78.6J 1.C103 .999
34 .1943 1.9C5 54.61 7P.58 .998 .995
35 .224E 2.2CI 54 .70 78.55 1.:0CC 1.Cc
36 .2548 2.496 54.P1 78.55 1.002 1.cc[
37 .80.. 7.c9U 54.66 78.54 .999 I.uCI
38 1.3546 13.2E t 14.5o 78.54 .997 1.00
39 1.9C41 16.b 54. Q5 7P.56 .905 I.I.O1
4: 2.4545 24.W64 :14.11 78.55 .99b I.01
41 3.00w3 29.454 54."4 78.53 .995 1.3c;

T e

Table 25.
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KL0421X TAPE 4752R- FILES 66-e5, RuN 1, PTS.1-22 IC/15/80

PUN NO. 1. POINT 24. G Il NO. 2

EOUNDAPY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 55.256 55.256
FREE STREAM TEMPERATURE 74.158

6ALL TEMPERATURE 102.74C
AALL HEAT FLUX .04543

FREE STREAM DENSITY .U7486
FREE STREAm KINEMATIC VISCOSITY .0001643

iENSITY OF FLUID AT WALL .7105
KINEMATIC VISCOSITY OF FLUID AT WALL .00C1802

NALL/FRFE STREAY DENSITY RATIO .94918
LOCATIN'\ PLYNOLDS NUMBER (REX) 347510.93
INPUT VALUE OF VELOCITY DELTA 17CO0

INPUT VALUE OF TEMPERATURE DELTA .1850j
CALCULATED DELTA
DELTA 99.5% INPUT .14700

DISPLACEMENT THICVNESS (DELSTAR) .03000 .02496
MOMENTuM THICKNESS (THETA) .C1437 .o01470

ENER&Y-DISSIPATION THICKNESS: .024J- .02535
ENTHALPY THICKNESS : .00083 .00102

SHAPE FACTOR 12 (DELSTAR/THETA) : 2.08767 1.69757
SHAPE FACTOR 32 (ENERGY/THETA) = 1.66992 1.72411

MOMENTJM THICKNESS REYNOLDS NUMBER : 402.78 411.99
DISPLACEMENT THICVNESS REYNOLDS NUMBER : 840.88 t99.38

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAa OF THE WALL CONSTANT (KI = .41000
LA. OF THE WALL CONSTANT (C) : 5.U0000

WAKE STRENGTH =

CLAUSEPS 'DELTA' INTEGRAL : -. 45071 -. 43419
CLAUSERS 'C' INTEGRAL : 4.77971 2.93936

DISPLACEMENT THICNESS - CONSTANT DENSITY : .U2701 .02393
MOMENTUM THICKNESS - CONSTANT DENSITY : .u1465 .0150O

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.84350 1.59533

LOCATION -X- 12.40000

Z CENTERLINE

K : .2 x 10

Table 26.



ALUM21X 
T
APL 475?R- FILES 66-88, RuN 1, PTS.1-22 10/15/80

R J. I. POINT 2'. G I~j %C. Z

REDUCED OPuFILE CATA

Y Y/ u T
N INCHES DELTA FT/SEC DES.F U/UE THETA
1 .0643 L29 8.4u 99.33 .152 .119
2 .0056 ' 36 5.67 98.62 .157 .144
3 .0bo *.4 9.*6 98.14 .181 .161
4 .0077 u53 L2.6z 97.44 .226 .185
5 .3G63 -57 11.13 96.F3 .256 .207
b .0102 *70 16.6 S.45 .302 .254
7 .0115 u7b 18.39 95.43 .333 .257
8 .0125 085 20. 4 94.75 .363 .280
9 C145 .399 22.4o 93.59 .4C6 .320

10 .Z o4 .112 24.6e 92.62 .447 .354
11 .0164 .125 26.73 90.60 .484 .425
12 ..202 .136 28.4 9c.12 .514 .441
13 .0214 .146 29.47 89.13 .533 .476
141 Z23E .160 30.93 66.51 .56L .496
15 L253 .172 32.4 67.75 .588 .523
16 C274 1 F7 33.85 56.56 .b13 .565
17 .0292 .199 34.87 85.97 .631 .587
18 .3355 .242 38.70 83.67 .700 .660
19 J..25 .289 42.o1 61.36 .760 .748

40 . ,7 "a' 44. 75 79.9 .810 .798
21 .5 4 377 46.7e 78. 7

5 .64o .683
22 ubb .. 26 48.42 77.55 .876 .881
23 u6;6 .474 49.04 77.CQ .902 .899
e4 0 7 5 L, D13 50.95 76. 5 .922 .916
25 . 825 5L1 51.q5 75.96 .9u0 .937
26 .t93 bZ E 52.64 75.51 .953 .953
i7 C9 5 .;5c 53.12 75.16 .961 .964
28 IC24 o(;7 53.4o 74.91 .968 .974
29 .1093 .744 53.93 74.Q0 .976 .977
30 .115L .785 54.2s 74.7 .981 .978
31 1227 8 5 54.4c 74.64 .986 .983
32 .1295 .o81 54.60 74.4j .95b .99233 .14 3 .9 r51 54.97 74. 38 .995 .992
34 .1642 1.117 55.16 74.28 .996 .996
35 .1813 1.234 55.18 74.17 .999 .999
36 .1994 1.357 55.2E 74.18 1.00c .999
37 .2163 1.472 55.30 74.1L 1.001 1.000
38 .23.4 1.5q5 55.21 74.13 .999 1.001
39 .2514 1.71C 55.L2 74.Ib 1.0C3 1.00
40 .2693 1.o32 55.25 74.15 1.0C; 1 .OO
41 .2864 1.949 55.35 74.15 1.002 I.-00
42 3044 2. 71 55.37 74.15 1.G02 1.0C0
L3 3342 2.274 55.3i 74.14 1.001 1.E01
44 3647 2.4F1 55. 24 74.15 1.00C I.00
45 .3944 2.653 t5.3% 74.14 1.U02 1.001
46 .4245 2.oEb 55.39 74.14 1.002 1.0o0
47 .4545 3.59 55.34 74.13 1.C02 I.1ci
.8 4.8 3.296 55.25 74.13 1.L0 I.CC1
49 5146 3.5^1 55.31 74.14 1.LC1 1. CI
50 5445 3.7L^4 55.31 74.12 1.0, CI 1.CC1
51 574L 3.908 55.21 74.13 .999 1.001
52 6046 4.113 55.!5 74. 14 1.0C2 1.0ci
53 1 . 8 5 7.378 55.2- 74.15 .999 1.000
54 1. 5646 1.t44 55.12 74.13 .996 1.z01
:5 2.0445 13.9C8 55.15 74 . 4 .997 1.001
56 2.5242 17.172 54.4 74.15 .994 1.0c0
57 3.Z04b 23.4U[ 54.l 74.15 .994 1.CO

Table 26.
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KLDM21X TAPE 4752R- FILES b6-88, RUN 1, PTS.1-22 10/15/80

RuN NO. 10 POINT 9. GPI') NO. 2

FOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 56.366 56,36b
rREL STREA- TEMPEATURE = 7o.315

6ALL TEMPERATURE = i0c,920
WALL PEAT FLUX = 04590

FREE STREAM DENSITY = ,u7391
FREE STPEAM KINEMATIC VISCOSITY = .0001674

DENSITY OF FLUID AT WALL =. 7093
KINEM4TTC VISCOSITY Or FLUID AT WALL = ,0CL1630

6ALL/FREE STREA" DENSITY RATIO = ,959b8
LOCATIO', PEYNCLDS NUMEEP (REX) = 460146.57
INPuT VALUE OF VELOCITY DELTA = .e10u0

INPUT VALUE OF TEMWERATUkE DELTA = .21000
CALCULATED DELTA :

DELTA 99,5% INPUT = .19500
DISPLACEMENT THICKNESS (DELSTAR) : .03634 o03083

MOmFNTUM THICKNESS (THETA) = .01851 o01925
ENEPGY-DISSIPATION THICKNESS : .03163 .03358

ENTHALPY THICKNESS = .0D093 .00110
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.96262 1.60150
SHAPE FtCTUR 32 (ENERGY/THETA) = 1.70873 1.74452

MOMENTUM THICKNESS PEYNOLDS NLJMEP = 519.40 z4Go11
UISPLACEMENT THICKNESS REYNOLDS NUMPEP = 1019.50 864.98

SKIN FRICTION COEFFICIENT =
FRICTION VELOCITY =

LAw OF THE WALL CONSTANT (K) = .410C0
LAA OF THE WALL CONSTANT (C) : 5.O00O

WAKE STRENGTH =

CLAUSEPS 'DELTA' INTEGRAL : -. 55717 -. 55081
CLAUSERS '0' INTEGRAL = 5.70875 3,49754

VISPLACEMENT THICKNESS - CONSTANT DENSITY : .C3274 .02973
MOOENTUM THICKNESS - CONSTANT DENSITY : o01877 .01954

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.74384 1.52137

LOCATION -X- 16.40000

Z = CENTERLINE
-6

K = 0.2 X 10

Table 27.



AL0' elX TAPL 4752)- FILES b6-8b, PuN1, PTS.I-'2 10/15/80

. uN NJ. I. POINT 9. GRID NO. 2

RELUCED DQ0FILE OATA

Y Y/ u T
N INCHES DELTA FT/SOC OEG.F u/JE THETA
1 .353 .27 9.0. 97.41 .160 .15
2 1,: L5 3 1 .32 95.!0 .201 .248
3 .3156 *F. 23.L3 92.91 .416 .354
4 0205 .105 29. C9 91.44 .526 .420
5 U25. 13C 32. 1 89.S6 .577 .5C3
6 .03 Z, 15t 35.57 d8.21 .631 .562
7 3D .183 38.'- 87.04 .681 .b14
8 .-4G6 .2CE 4'.3 . 86.44 .717 Co41
9 .45 .233 41.qv o5.66 .745 ,75

10 1E 4 .25', 43.74 05,co .776 .7G4

11 LS55- .284 44 .9 84 .04 .797 .747
12 .5 3 39 46.12 83. 20 *l .78413 65 4 3 47.' 8 3 .? - 634 .791

1 -7%u .361 4E.12 62.4t .c54 .617
15 .07 3 .3Et 48.,3 &1.97 .6b co3g
I6 t 06j 3  .412 49.4 o 0 . p .876 .844
17 .0655 .439 50.17 61.26 .69. .870
18 -9 4 .46. 50.7o cI.cu .9ci .b81

9 05c 1'. 1. 2 60.47 .914. .9c5
20 .25 .Ot 51, 80.24 .922 .915
21 I 6 2 52.(J oO,25 .930 ,14

2 12 3 .57b 52... C.C3 937 .924
23 12 E , I,, '3.4 7 QS 94 6 ,931
24 1277 .o% D3.74 79.2 .953 .913
25 i.355 .o

9
5 . 3 7 .51 .964 .947

2b 1425 • 711 54. 7o 79.T1 .971 .966
27 15U2 ,770 54,67 78.97 .970 .971
28 1576 .608 55.04 78.96 977 .;71
29 1 .U7 n5.39 78.74 .9F3 .981
30 .1725 . 565 55.z3 7-.73 .98: .982
31 .13L7 .27 55.72 36.67 .989 .964
32 .187T .962 55.'u 78.57 .992 .969
33 .1955 .-C3 56.12 78.52 .99o .991
34 .O2i5 1,! 9 56.2c 78.50 .999 .992
35 .2131 1.L7o 56.3 78.37 .999 .997
36 2177 1117 56, 3 78.!2 1.U0G 1.000
37 .2256 1,157 56.44 76.25 1.0C1 1.C 3
38 2323 1.11 56.5 . 78.20 1.005 1.G5
39 .24J6 1.2!. 56.1,7 7E.21 1.002 1.G5
4 .24 73 1.266 56.63 78.20 1.005 1. C5
41 2555 1.31: 56.7b 78.12 1.007 1.009
42 325b l.u89 56.b5 76.Oo 1.0C5 1.c10
43 39,1 2,26 66.D1 78.07 1.u0c I. 11
44 465'. 2.3 7 56.72 78.36 1. 00 1.011
45 .5Z57 2.7 7 56.k.Z 7E.25 1.08 1.-12
qb 6E 5. 3.lS 56.77 78.23 1.LC

7  
1.312

47 i. 8 Z57 5 . 6 - D,.7t, 7 .C 4 1.0C7 1I.612
.8 I.D655 6.Zc 56.87 76.C3 1.C5 1.-13
49 2.0455 14.;4L t'6.1 78.02 1.L04 1.313
50 2.52b2 12.950 6.F5 78.C2 1.003 1.C13
51 3.-*3 5 15.413 56.u 78. , 1.(C2 1. 012

Table 27.



KLDM21X TAPE 4752R- FILES b6-88, RuN 1, PTS.1-22 10/15/80

RN NO, i. POINT 10. I' IJu. 2

POUNDARY LAYER PPOPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTICN FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 56.477 56.477
FREE STREAM TEMPERATURE = 78.495

%ALL TEMPERATURE = 101,5UG
wALL HEAT FLUX = .04690

FREE STREAM DENSITY = .07388
FREE STPEAM KINEvATIC VISCOSITY = 90001675

DENSITY OF FLUID AT WALL = .U7085
KINEMATIC VISCOSITY OF FLUID AT wALL : .G018G4

%ALL/FkEE' STREAM DENSITY PATIO : 0(590I
LOCATION REYNOLDS NUMBER (REX) : 460782,89
INPUT VALUE OF VELOCITY DELTA 7 ,210U0

1NPUT VALUE OF TEMPERATURE DELTA : .210GO
CALCULATED DELTA =
DELTA 99,S% INPUT : .2GOO

DISPLACEMENT THICKNESS (DELSTAP) : ,03440 .02993
MOMENTUM THICKNESS (THETA) : .L1839 .01876

ENEPGY-DISSIPATION THICKNESS : .03155 .03263
ENTHALPY THICKNESS : .0co98 .00111

SHAPE FACTOR 12 (DELSTAR/THETA) : 1.87059 1.59533
SHAPE FACTuR 32 (ENFRGY/THETA) : 1.71568 1.75006

MOMENTJM THICKNESS REYNOLDS NUMBER : 516.74 527.04
DISPLACEMENT THICKNESS PEYNCLDS NUMBER : 966.62 840.80

SKIN FRICTION COEFFICIENT :
FRICTION VELOCITY =

LAy OF THE WALL CONSTANT (K) : .41000
LAW OF THE WALL CONSTANT (C) : 5.0003

WAKE STREN-TH

CLAUSERS 'DELTa' INTFGPAL : -. 51939 -. 532b3
CLAuSEOS '' INTEGRAL : 5.U 4 535 3.33698

DISPLACEMENT THICKNESS - CONSTANT DENSITY = ,C3076 .02881
MO"ENTUM THICKNESS - CONSTANT DENSITY : .01866 .01905

SHAPE FACTOR 12 - CONSTANT DENSITY : i.b4832 1.51270

LOCATION -X- lb.400UO

Z = '6 INCHES
-6

K z 0.2 X 10

Table 28.
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KLUm21X TAPL 4752P- FILES 66-8b, PUN 1, PTS.1-22 10/15/8C

Q K NO. I . PoI, 12. C-IL NO. 2

k7GUCED PPOFILE JATA

Y yI u T
N INCHES DLLTA FT/SEC DEG.F b/uE THETA
I .:c5! .u27 10.L.3 98.66 .1E5 .123
2 .OOL. .252 17.7b 95.17 .315 .266
3 .51 t .u

7 9  26. 3. 92.92 .46b .374
4 .02 -7 .1C.4 3C.92 91.35 .547 .441
5 .u257 .129 34.2? 89.83 .60 .5C7
6 .F3u' L 152 36.92 b8.62 .654 .560
7 .u355 .178 39.45 68.j5 .b96 .585
8 .0t 7 .Z04 41.2o 66.87 .731 .636
9 .U45E i2b. 4 3.C9 85.99 .763 .674

0C.5 5 .i53 44 .O5 85.D6 .781 .714
11 .0E56 .27 45. 43 o4.52 .804 .739

12 .- ;L 7 .32 4 +6. 73 83. 54 .o20 .71
13 .... 657 .329 47.6b. 63.Cb .647 .802
14 .C7.' .352 46.71, 82.78 .855 .614
i5 .07:7 .37, 49.43 '.2.21 .675 .E38
16 .-.. 7 .404 G.16 81.64 .687 .863
17 .85 .42e 50.65 81.21 .897 .891
18 .295 .453 51.12 81.c3 .95t .688
19 .:9a7 .479 51.72 81.25 .91b .988
2 .i 6 .5C3 52.25 80.6i .925 .929
i1 .In6 .52o 52.77 80.43 .934 .916
22 .112C .t63 n3.1b EC.19 .941 .926
23 .12 5 . o 3 53. T 7 .P7 .953 .,L0
Z4 .1277 .o39 S'.C 79.68 .956 .94?
25 1355 ,t7b 54.42 79.4L .964 .961
26 .142 .713 54.71 79.38 .969 .961
z7 .1522 .751 54.8'o 7

9
.io .973 .971

28 .1574 .787 55.3) 79.17 .979 .971
29 .16:1 .82b 55.65 79.04 .985 .976
3S .1726 .o63 55.70 76.e4 .986 .985
31 .18 u3 .9C2 55.95 7b.77 .991 .986
32 .1876 .93b 55.r3 78.62 .

9 9
ij .995

33 .1953 .977 56.25 78.51 *992 .99
34 .2323 I.L1 56.1b 78.52 .994 .999
35 .2121 1.051 56. 4o 78.54 1.000 .998
36 .2174 1.AR7 56.7b 78.54 .996 .998
37 .2256 1.12o 56.r. 78.41 1.502 1.024
38 .2324 1.162 56.65 76.31 1,L33 1.u08
39 .24U4 1.202 56.54 78.27 1.001 1.010
42 .2474 1.237 56.67 78.2. I.0C03 1.009
41 .2555 1.276 56.72 7P.23 1.004 I.I
42 .3254 1.627 56.?4 7R.C9 1.Os 1.-117
43 .3952 1. 97b t6.F3 78.10 1.Oo 1.017
44 .4653 2.327 56.69 78.1 1.207 I.217
45 .5356 2.67t :6.17 79.09 1.007 1.LIB
.6 .6Z57 3.u2q 56.f4 76.29 1.u36 1.2L8
47 1.5856 5.429 5 .83 78.11 1.2Cs I.217
48 1. 657 7.629 56.77 78.11 1.225 1017
49 2.4!)S 10.226 56.7. 7 .11 1.oC4 1.L17
50 d.5252 12.o2b 56.57 78.10 1,002 1217
51 3.05G6 15.,2 56.5; 78.10 1.2C2 1.Z17

Table 28.
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ALDM21X TAPE 4752R- FILES 66-6, RUN 1, PTS.1-Z2 10/15/80

RUN NO. 1. POINT 11. % I * '. 2

POUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL wALL TO Y*:35

FREE STREAm VELOCITY : 5b.458 58°458
FREE STREAM TEMPERATURE : 76.287

WALL TEMPERATURE = 97,170
WALL HEAT FLUX = .04730

FREE STREAM DENSITY = . 7391
FREE STFAM KINEYATIC VISCOSITY : ,OD61674

DENSITY OF FLUID AT WALL = .L7141
KIrNEmATIC VISCOSITY OF FLUID AT wALL = .o0G1779

%ALL/FFU STREAP DENSITY PATIO = ,9b6Z9
LOCATION REYNOLDS NUMBER (REX) = 593676.37
INPuT VALUE OF VELOCITY DELTA Z 370 O

INPUT VALUE OF TEMPERATURE DELTA : .3700L
CALCULATED DELTA = .3L790
DELTA g9;5% INPUT : uOOOO

DISPLACEMENT THICKNESS (DELSTAR) = .03958 .03824
MOMENTUM THICKNESS (THETA) z .02533 02544

ENEPSY-DISSIPATION THICKNESS : *04495 .04529
ENTHALPY THICKNESS : .0144 .00148

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.56241 1.50325
SHAPE FACTOR 32 (ENERGY/THETA) z 1.77452 1.78073

MOMENTUM THICYNESS REYNOLDS NUMBEP = 737.24 740.23
DISPLACEME!T THICKNESS REYNOLDS NUMBER : 1151,87 1112.75

SKIN FRICTION COEFFICIENT = ,0051 ,O
FRICTION VELOCITY : 3.00344

LAW UF THE WALL CONSTANT (K) = .410U0
LAW OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH : -. 07052

CLtuSERS 'DELTA' INTEGRAL : -. 65803 -. 71550
CLAUSEPS 'C' INTEGRAL 4 .73858 4.17637

DISPLACEMENT THICKNESS - CONSTANT DENSITY = ,U3597 .D3676
MUwENrTUM THICKNESS - CONSTANT DENSITY : .02563 .02574

SHtc.E FACTOC 12 - CONSTANT DENSITY : 194C357 1.42835

LOCATION -X- 20.400uD

Z :CENTEPLINE

: .2 x 10

Table 29.



4L0M21X TAPt 4752R- FILES b6-86, RUN 1, PTS.1-22 10/15/80

RUN NC. 1. POINT 11. GRID NO. 2

REDUCED PQuFILE DATA

Y Y/ u T U-UE
N INC t.S DLLIA FT/SEC DE .F U/UE THETA UTAU U() T(.) V(
1 .JC43 .. 14 15.26 9,.41 .261 .14b -14.3o3 5.08U 3.C01 6.091
2 .jluE .134 26.12 91.13 .481 .320 -10.1 O 9.364 6.570 14.614
3 *ulbS .Z54 34.39 89.39 .586 .412 -8.013 11.451 8.468 23.255
4 L;222 .372 37.57 8e.30 .643 .470 -6.955 12.506 9.649 31.273
5 .0263 .C92 39.64 67.26 .661 .525 -6.20C 13.263 10.788 39.855
6 .L344 .112 41.62 86.69 .712 .555 -5.6 i.8 13.65c 11.400 46.436
7 *L .463 .131 42.96 66.09 .735 .587 -5.1b0 14.304 12.052 56.737
8 .0F4 .152 44.54 65.3D .762 .626 -4.635 14.62b 12.863 66.021
9 .2525 .171 45.5 84.92 .778 .649 -4.316 15.148 13.327 73.900
10 5 .19c 46.L: 64.68 .794 .661 -4.016 15.44b 13.592 62.481
11 .. t.5 .21L 47.!2 64.32 .609 .681 -3.709 15.754 13.964 9". 761
12 .2734 .2'b 49..o 83.56 .822 .721 -3.460 16.003 14.811 103.302
13 .u 26 .46b 4

9
.t 63.12 .844 .744 -3.530 16.433 15.266 116.244

14 .L91E .el
7  

50.19 62.58 .859 .773 -2.753 16.711 15.675 126.765
15 .1L 6 .327 bl.17 82.06 .675 .8C0 -2.428 17.36 16.436 141.567
16 .1397 .3S. b1.. o .67 .886 .621 -2.21b 17.246 16.864 154.369
17 11c2 .3R4 52.6; 81. 9 .9C1 .625 -1.919 17.544 16.952 166.327
18 1271 .413 D3.7 81.39 .90b .635 -1.793 17.671 17.166 176.847
19 :13o2 .42 53.6b 60.g9 .916 .857 -1.587 17.677 17.605 191.649
2D .1'42 .'7 54.2t 60.57 .928 .879 -1.398 18.U65 18.064 204. 311
21 16-1 .511 54.'1 6C.40 .93t .8P8 -1.247 18.217 18.244 216.831
22 .152 .633 5E. I 6. 1t .94.4 .90I -1.097 18.367 18.524 231.040
43 .1742 .5bb 55.6E o .0 .952 .909 -. 9i6 16.53a 16.685 245.10Q
24 1842 .596 56.r3 79.67 .959 .927 -. 8L7 18.656 19.041 259.176
5 .1 .1 .o'l 56.21 79.55 .962 .933 -. 7.9 18.715 19.173 273.104

26 .20D47 .c65 56.- 79.34 .968 .9u4 -. 620 18.643 19.406 268.016
27 .2141 .b95 56.'s 79.?, .974 .951 -. 5G2 18.962 19.550 301.240
28 .2242 .726 57.15 79.13 .976 .955 -. 435 19.026 19.626 315.448
z9 .23 4 .763 57.1 79.C9 .983 .958 -. 336 19.127 19.675 330.361
33 .24.45 .7;4 57.65 78.96 .98b .964 -. 2b9 19.194 19.815 344.007
31 .254E .827 57.6o 79.00 .967 .962 -. 267 19.206 19.771 358.075
32 .2792 .927 57.94 78.63 .9qi .982 -. 171 19.293 20.175 392.823
33 .3041 .988 Ds.24 7R.48 .996 .990 -. 073 19.390 20.336 427.852
34 .32,4 1.u% 58.36t 78.47 .996 .990 -.033 19.43J 20.353 463.445
35 .35 4 .1S2 58. 36 78.34 .99 .997 -. 033 19.430 20.493 496.896
36 .37YE 1.233 58.41 78.28 .999 1.00 -. 019 19.445 20.555 533.926
37 .4041 1.313 58.53 78.30 1.0c1 .999 .025 19.488 20.533 566.533
38 .%2y3 1.394 58.44 78.28 1.O02 1.0o0 -. CO6 19.457 20.557 603.98579 . 5'5 1. 7c 58.39 76.27 .99 1,0ci -. ,22 19.442 20.562 639.436
4C .4796 1.558 56.?6 76.27 .999 2. ol -.025 19.439 20.562 674.747
41 .5044 1.636 58.4.u 78.27 .999 1.Col -. 018 19.445 20.568 709.636
42 .t343 1.963 58.44 78.28 1.000 1.G0 -. 007 19.456 20.556 85U.176
43 .704- 2.2b 58.46 78.26 1 .000 1.0C1 .002 19.466 20.574 990.997
4 .60415 2.613 5." 78.27 1.0C3 1.C00 .O 8 19.471 20.562 1131.819
45 .9:45 2.i!8 Z.8.! 78.27 1.001 1.001 .013 19.476 20.568 1272.500
4b 1 . 4 3.262 56.4c 78.25 1.U0U 1.U01 .O7 19.471 20.574 1413.040
47 1.t707 5.426 56.? 78.27 .997 1.201 -.066 19.398 20.568 235L.195
48 2.3!7! 7.591 5?.2, 78.26 .996 1.0Cc -. 078 19.38o 20.556 3286.173
49 3.C-7 9.759 t, 16 78.26 ,995 1.C02 -1L,1 19.363 20.58C 4227.076

Table 29.
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KLDM-1X TAPL 4752R- FILES 66-88, RJN 1, PTS.1-22 10/15/80

PUN NO. 1. POINT 12. G iD ' . 2

BOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL mALL TO Y+:35

FREE STREAM VELOCITY : 58.768 58.768
FREE STREAM TEMPERATURE = 77.652

WALL TEMPERATURE = 9b.lbo
WALL HEAT FLUX = *04660

FREE STREAM DENSITY = .73o6
FREE STPEAM KINLMATIC VISCOSITY: .DD0b78

DENSITY OF FLUID AT WALL : .07123
KINEMATIC VISCOSITY OF FLUID AT WALL: .00C1761

WALL/FREE STREAM DENSITY RATIO : .96670
LOCATION RLYNCL)S NUMEER (REX) : 595661.68
INPuT VALUE OF VELOCITY DELTA : .36000

INPUT VALUE OF TEMPERATURE DELTA : .38000
CALCULATED DELTA : .29432

DELTA 99.5% INPUT : ,0000O
DISPLACE 'ENT THICKNESS (DELSTAR) ,C3805 .03648

MOMENTUM THICKNESS (THETA) : #U2407 o02417
ENERGY-DISSIPATION THICKNESS * ,4266 o04303

ENTHALPY THICKNESS : 960142 .00146
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.58103 1.50952
SHAPE FACTOR 32 (ENERGY/THETA) : 1.77266 1s78078

MOMENTUM THICKNESS REYNOLDS NUMBER : 7C2.71 705.65
DISPLACEMENT THICKNESS REYNOLDS NUMBER: 1111.01 IJ65.20

SAIN FRICTION COEFFICIENT 9 ,DU5175
FRICTION VELOCITY : 3.04152

LA% OF THE WALL CONSTANT (K) : ,410O
LAw OF THE WALL CONSTANT (C) : 5,OOOuU

WAKE STRENGTH: -. 08141

CLAUSERS 'DELTA' INTEGRAL : -. 62431 -o67687
CLAuSERS '3 INTEGRAL : 4o58830 3.94613

DISPLACEMENT THICK'.:SS - CONSTANT DENSITY : 9L3447 903502
mOmENTUM THICKNESS - CONSTANT DENSITY : o02435 .02446

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.41550 1.43190

LOCATION -X- 20.40OO

*6 INCHES

K r .2 x 10
6

Table 30.



NLD'21X TAPE 4752k- FILES 66-88, PUN 1, PTS.1-22 10/15/80

PUN No. 1. POINT 12. GPIL NO. 2

REOUCE0 PPOFILE 06TA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC OEG.F U/UE Tm[TA UTAU U(

+
) Tf+) Yf+)

1 .043 .15 14.70 89.63 .250 .353 -14.495 4.833 7.260 6.162
2 .1C3 ,-35 28.16 91.65 .478 .244 -1C.090 9.238 5.011 14.700
3 .019q .W56 34.44 88.97 .586 .389 -8.004 11.324 7.989 24.092
4 .0222 .z76 37.8L 67.84 .643 .4S0 -6.902 12.427 9.243 31.634
5 .0285 .j97 40.E47 56.58 .688 .518 -6.022 13.30b 10.646 40.599
6 .5347 .110 42.!2 85.95 .720 .552 -5.413 13.915 11.342 49.421
7 .04L3 .137 43.52 85.35 .740 .584 -5.021 14.307 12.006 57.390
8 G46 . *5 4 4 . ;5 64.76 .765 .616 -4.548 14.7E0 12.668 66.213
9 .0525 .176 46.25 84.33 .787 .639 -4.122 15.2C7 13.145 74.751
10 .05b7 .200 47.14 63.76 .802 .670 -3.830 15.498 13.774 83.574
11 .6647 .220 47.94 b3.27 .815 .696 -3.5b7 15.761 14.316 92.112
12 .0734 .249 49. 0 o2.64 .834 .731 -3.210 16.115 15.022 104.492
13 ..,F4 .22 50.25 82.2o .55 .750 -2.797 16.531 15.417 117.299
14 . 1.9 1 .311 51.37 82. 1 .669 .765 -2.537 16.792 15.725 13L.249
15 .2.5 .342 51.96 01.4b .604 .794 -2.246 17.2E2 16.334 143.056
16 .1.; .372 52.58 61.C1 .894 .819 -2.041 17.287 16.835 155.721
17 .11o1 .401 53.03 0.57 .902 .842 -1.894 17.434 17.322 168.101
18 .1272 .432 53. P4 o0.35 .91b .854 -1.626 17.702 17.567 161.050
19 .13c2 .463 54.52 80.25 .927 .660 -1.403 17.925 17.673 193.857
2z .14b2 .493 55.L3 CC. 7 .93b .eb9 -1.23b 18.093 17.878 206.665
21 .15-2 .52' 5S.41 79.66 .942 .891 -1.112 18.21b 18.329 219.472
Z2 .1b41 .556 tE.r4 79.51 .950 .809 -. 970 18.35c 18.492 233.560
23 .17L1 .5 2 56.? 'C9. 34 .957 .909 -. 82t 18.503 18.691 247.790
4 .1642 .62b 55.61 79.12 .963 .922 -. 716 18.613 18.956 262.162
25 .1942 .tF6 57.01 79.13 .97G .925 -. 5k4 16.744 19.027 276.392
26 .244 bbQ5 57.32 78.75 .975 .940 -. 4b4 18.e4. 19.336 29.907
27 .2142 .726 57.5 72.60 .978 .949 -. 4j

3 
18.905 19.504 304.853

28 .2242 .762 57.6o 7.4 1 .981 .959 -. 369 18.959 19.718 319.083
29 .2346 .797 57.75 78.32 .982 .9(4 -. 341 18.987 19.816 333.882
30 .2u4, .631 5e. Cs 7S.24 .987 .968 -. 243 19.08s 19.913 346.112
31 .2547 .065 58.24 78.14 .991 .974 -. 160 19.149 20.C17 362.485
32 .2792 .i49 58.3c 77.97 .993 .983 -. 134 19.194 20.205 397.349
33 .3042 1..Co34 58.56 77.87 .997 .988 -. 0t7 19.262 20.323 432.924
34 .3296 1.12u 58.79 77.80 1.GC .992 -. 001 19.326 20.398 469.C69
35 .35 S 1.206 :8.76 77.77 1.000 .9,4 -. OiJ2 19.327 20.430 505.071
36 .379! 1.289 58.82 77.67 1.001 .999 .010 19.336 2C.541 539.792
37 .441 1.373 58c7 77.67 1.001 .999 .027 19.355 20.542 575.083
38 .4293 1.459 58.b 77.64 .998 1.001 -. 033 19.295 2C.576 610.943
39 .4549 1.54b 58.1 77.65 1.000 1.000 .Cc6 19.335 20.566 647.372
40 .4795 I.29 58. 4 77.66 1..jol .999 .08 19.34, 20.551 682.379
41 .505 1.714 58.7a 77.64 1.000 1.00 -.03 19.326 20.570 717.954
42 .6046 2.654 5E.F4 77.64 1.001 1.001 .017 19.34b 20.575 860.398
43 .7C43 2.3Q3 5P.69 77.64 .99o 1.0C0 -. 031 19.297 20.575 1002.272
44 .bC46 2.734 58.69 77.64 .996 1. 01 -. 031 19.297 20.574 1145.001
45 .9043 3.073 58.7t 77.6o .999 .999 -. 012 19.316 20.550 1286.876
46 1.uj0 3.412 58.62 77.66 .997 .999 -. L56 19.273 20.550 1429.177
47 1,o7U4 5.676 59.6 77.6S .996 1.C00 -.041 19.2F7 20.569 2377.048
46 2.3374 7.'42 58.45 7

7
.6. .994 .999 -. 110 19.219 20.550 3326.199

49 3.045 10.jOb 5R..; 77.64 .995 1.CC1 -. 106 19.222 20.575 4275.493

Table 30.

...... ... . .... .. ...F , _ , .. ,,



KLCMZIX TAPE 4752P- FILES b6-qE, RUN 1, PTS.1-22 10/15/80

RUN NO. 1. POINT 13. 1 . 2

BUUNDAQY LAYER PPOPEPTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FPEE STREAM VELOCITY : S8.8L2 58.2

FREE STREAM TEMPERATURE = 77.665

WALL TEMPERATURE : 95.710
WALL HEAT FLUX : .U463U

FREE STREAM DENSITY : .U73b6
FREE STPE " KINEMATIC VISCOSITY = .C001678

DENATY OF FLUID AT WALL : .7128
KINEMATIC VISCOSITY OF FLUID AT WALL : .O0U1779

hALL/F;EE STREAM DENSITY RATIO: .96751
LOCATION REYNOLDS NUMBER (REX) : 595803.42
INPUT VALUE OF VELOCITY DELTA = .370GC

INPUT VALUE OF TEMPERATURE DELTA : .370U
CALCULATED DELTA = .29952
DELTA 99.5% INPUT : .00000

DISPLACEMENT THICKNESS (DELSTAR) : .03916 .03705
MOWENTUM THICKNESS (THETA) : .U2449 .02458

ENERGY-DISSIPATION THICKNESS: .L4322 .04372
ENTHALPY THICKNESS = .00134 .00139

SHAPE FACTOR 12 (DELSTAR/THETA) : 1.59900 1.50723
SHAPE FACTOR 32 (ENEPGY/THETA) : 1.76517 1.77844

MOMENTUM THICKNESS PEYNOLDS NUMBER : 715.18 718.02
OIS"LACEMEwT THICKNESS PEYNOLDS NUMBER : 1143.57 I82.21

SKIN FRICTION COEFFICIENT : .G05154
FRICTION VELOCITY : 3.i 3460

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5030j

WAKE STRENGTH : -.07974

CLtUSERS 'nELTA' INTEGRAL = -. 64867 -. 69113
CLAUSERS 'G' INTEGPAL : 4.90015 4.05491

DISPLACEMENT THICKFESS - CONSTANT DENSITY = .u3565 .03567
4OIAENTUM THICK .ESS - CONSTANT DENSITY : .02477 .02467

SHAPE FACTOP 12 - CONSTANT DENSITY : 1.43954 1.43427

LOCATION -X- 20.40DOU

Z - INCHES

K 0.2 X 106

Table 31.



KLDM21X TAPE 4752R- FILES 66-86, RUN 1, PTS.1-22 10/15/80

PUN NO. 1. POINT 13. GPIX NO. 2

REUCEC PFF1LE DLTA

y Y/ U T U-UE
N INC iES DLLTA FT/SLC CEG.F U/UE THETA UTAh U(+) 7(*) Y(-)
I .UC43 .314 15.14 92.51 .256 .177 -14.421 4.950 3.585 6.156
2 C01 6 .335 4L.7u VC.11 .420 .310 -11.237 8.14.J 6.275 15.114
3 .a1b5 .L55 32.97 68.!6 .559 .408 -6.545 10.632 8.246 23.502
4 .1!222 .u

7
4 37.15 87.18 .632 .472 -7.137 12.241 9.560 31.607

5 u0266 .,96 39.P7 86.45 .676 .513 -6.238 13.14o 10.381 40.706
6 .0344 .115 41.F1 85.51 .711 .565 -5.60Z 13.777 11.435 48.953
7 . u6 .13 43.36 84.01 .738 .598 -5.063 14.294 12.105 57.768
6 .. ;4b4 .15 44. 61 84.63 .759 .614 -4.676 14.701 12.425 66.014
9 .L523 .175 45.U1 84.11 .779 .643 -4.28D 15.097 13.002 74.403

1: .U565 .195 46.71 63.59 .794 .671 -3.9o3 15.394 13.586 83.218
11 .464 .,1 47.4o 63.22 .606 .692 -3.730 15.647 14.000 91.607

12 . 733 .2"5 48.8- 82.68 .83: .722 -3.296 16.uFL 14.612 104.261
i3 .G52c .277 49.F 62.27 .64o .745 -2.953 16.425 15.072 117.910
14 .u917 .3- .0C, . Q 1.7' .b6o .774 -2.591 16.786 15.662 13L.422
i5 .lO b .33t 51.95 81.37 .68'. .795 -2.257 17.121 16.078 143.076
16 .1094 .365 52. A3 81.04 .695 .b13 -2.043 17.334 16.445 155.588
17 .1101 .39 52.92 60.48 .9g0 .844 -1.939 17.436 17.076 167.958
i8 .1272 .42: 53.71 80.36 .913 .652 -1.679 17.69c 17.232 18C.896
19 .1361 .4E4 54.16 EC.?7 .921 .856 -1.524 17.653 17.311 193.551
20 .14tZ .4P5 54.9f 79.rl .935 .851 -1.265 18.112 17.629 206.489
zi .1541 .515 55.46 79.!2 .943 .897 -1.[95 18.282 18.156 219.143
z2 .16-2 .546 55.78 79.,2 .949 .9,3 -. 996 18.381 18.265 233.503
23 .1742 .5P2 56.21 79.23 .956 .913 -. 853 18.524 18.479 247.721
24 .18'1 .b1E 56.64 79.26 .963 .923 -. 713 16.6b4 18.670 261.797
25 .194" .L-E 57. C1 7z.79 .970 .937 -. 591 18.787 18.968 276.158
26 .2C45 .be3 51.7c 76.-7 .974 .950 -. 496 16.682 19.215 290.802
j7 .d 142 .71 1 7.40 78.50 .976 .953 -. 4o2 18.915 19.292 304.594
28 .2241 .748 57.72 76.41 .982 .959 -. 358 19.019 19.396 318.670
Z9 .2343 .762 57.84 78.32 .984 .964 -. 317 19.06U 19.497 333.172
30 .24,5 . 16 58.14 78.28 .989 .966 -. 220 19.156 19.544 347.674
31 .2545 .50 58.24 78.16 .990 .972 -. 166 19.191 19.658 361.893
32 .2792 .432 58.45 78.C1 .994 .981 -. 116 19.261 19.850 397.C11
33 .3D42 i.01b 58." 77.85 .996 .990 -. 071 19.306 20.C27 432.556
34 .3297 1.1CI 58.67 77.73 .996 .996 -. 042 19.335 20.158 468.812
35 .3544 1.163 P.73 77.67 .999 1.000 -. 024 19.353 20.230 503.931
36 .3794 1.267 5A.24 77.65 1.GcI I.cc1 .012 19.389 20.249 539.476

737 .442 1.350 59.{1 77.66 1.0C3 1.000 .cD3 19.38i 20.234 574.737

8 .4254 1.434 58.76 77.68 .999 .999 -. 015 19.362 20.218 610.567
39 .'546 1. 16 5P.67 77.66 .996 .999 -. 043 19.334 20.217 646.396
4: . 7'5 1.601 58.80 77.68 1. Cu .999 .000 19.37t 20.213 681.799
41 .t044 1.bp4 58.5 77.67 1.0C0 1.000 .0c6 19.383 20.226 717.202
42 .t0J144 2.01i 56.PL 77.66 1.000 1.000 -. 002 19.375 20.237 859.383
43 .7L44 2.352 58.76 77.67 .999 1.COO -. 014 19.363 20.231 1001.563
a 4 ,6>.' 2° 5E:73 77:66 .99 1 .L0 -. 023 19.354 2C.237 1143.744
45 ,904 3. 2Z, 5e.Pi 77.65 1.000 1 .L1 .C03 19.380 20.2k49 1265.925
46 I.LO06 3.34 5S8.Eq 77.67 .996 1.c00 -. 038 19.33) 20.224 1428.390
47 1.67Lou s.D77 58.53 77.(2 .995 1.1C2 -. G90 19.287 20.291 2375.029
48 2.3374 7.bC 4 5 q. 4 77.63 .995 1.002 -. 066 19.289 20.275 3323.374
49 3.0C46 1J.:31 58.52 77.59 .995 I.04 -. 092 19.285 20.312 4272.004

Table 31.
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KLDMZIX TAPE 475?R- FILES 66-88, RUN 19 PTS.1-22 10/15/80

RUN NO. 1. POINT 14. fmIV .C. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
To WALL WALL TO Y :35

FREE STREAM VELOCITY = 6Y.259 60.259
FREE STREAM TEMPERATURE = 77.395

6ALL TEMPERATURE : 9b,410
wALL HEAT FLUX : .O4760

FREE STREAM DENSITY : .07371
FREE STPEAM KINE M ATIC VISCOSITY = ,DGi676

DENSiTY OF FLUID AT WALL = .07132
KINEMATIC VISCOSITY OF FLUID AT wALL = .0001777

wALL/FREE STREAw DENSITY RATIO : .96755
LOCATION REYNOLDS NUMBER (REX) : 730931,25
I14PjT VALUE OF VELOCITY DELTA : .470UG

INPUT vALUE OF TEMPERATURE DELTA : .47000
CALCULATED DELTA : .34628

DELTA 99.5% INPUT : .36500
OISPLACEMENT THICKNESS (DELSTAR) : .04712 .04684

MOMENTUM THICKNESS (THETA) = .G3165 .03174
ENERGY-DISSIPATION THICKNESS = .55646 .05662

ENTHALPY THICKNESS = .00167 .00168
SHAPE FACTOR 12 (DELSIAR/THETA) : 1.48879 1.47567
SHAPE FACTOR 32 (ENERGY/THETA) : 1.78404 1.78346

MOMENTUk THICKNESS REYNOLDS NUMBER : 948.01 950.95
DISPLACEMENT THICKNESS REYNOLDS NUMBEP = 1411.4G 1403.29

SKIN FRICTION COEFFICIENT : .004636
FRICTION VELOCITY = 2.94936

LAW OF THE WALL CONSTANT (K) = .o4100
LA* O THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH : .07755
CLAUSERS 'DELTA' INTEGPAL : -. 85028 -. 92265

CLAuSEPS '*' INTEGRAL = 5.625G3 5.46666
DISPLACEMENT THICKNESS - CONSTANT DENSITY = .04353 .04517

MOMENTUM THICKNESS - CONSTANT DENSITY : .03197 .032C7
SHAPE FACTOR 12 - CONSTANT DENSITY : 1.36158 1.40832

LOCATION -X- 24.40O0O

2 = CENTERLINE

9 = ,2 X I0

Table 32.
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KL0,21X TAPE 4752-- FILES b6-85, RUN 1, PTS.1-22 10/15/80

PUN NU. 1. POINT 14. GRI NO. 2

REDUCE0 P OFILE OATA

Y YU T U-UE
N INCHES OLLTA FT/SEC OEG.F U/UE THETA uTAU ucI T(I YUJ
1 .0C38 .c1: 15.33 92.13 .254 .182 -15.234 5.197 3.484 5.298
2 .0b1 .614 17.44 91.c8 .269 .240 -14.516 5.915 4.588 7.C96
3 .L,56 .I16 19.76 9C.64 .321 .265 -13.866 6.565 5.06C b.0b4
4 .J07C .u1

9  
22. 4 9C.09 .381 .295 -12.653 7.776 5.638 9.724

5 .JC72 .L21 25.C,4 89.63 .415 .321 -11.942 8.489 6.126 10.830
6 .cc96 *Db 29.C7 88.94 .482 .359 -10.574 9.657 6.657 13.320
7 .cIIC .L36 30.76 ES.u7 .51U .385 -10.C,3 10.426 7.366 15.257
8 Clip .U32 31.p6 oe.2i .529 .400 -9.6 8 10.6C3 7.65C 16.363
9 .014 .036 34.25 87.53 .568 .437 -8.817 11.614 8.352 19.406

10 .0156 .643 35.59 87.13 .591 .459 -8.364 12.067 8.779 21.896
11 .0179 .u4y 36.E7 86.66 .b12 .486 -7.931 12.50G 9.277 24.801
.2 .197 .54 32.03 86.43 .631 .499 -7.538 12.894 9.529 27.290
13 .212 .LSo 38.67 d6.Ib .b42 .514 -7.321 13.110 9.812 29.365
14 .0232 .64 39.2a 85.92 .b52 .527 -7.113 13.316 1C. D70 32.131
15 .24 .6bb 39.92 b5.83 .662 .532 -6.697 13.534 10.163 34.483
16 .272 .75 #0.67 85.65 .67. t 542 -6.640 13.791 10.349 37.bb4
i7 .267 .079 40.96 e5.!2 .683 .549 -6.537 13.b94 10.490 39.739
16 :L3:0 ..9b 42.38 84.Q5 .703 .586 -6.061 14.37L 11.202 46.453
19 L42C .115 43.71 84.33 .725 .b17 -5.609 14.b22 11.786 58.135
0 C4e9 :134 45.08 64.04 .74b .631 -5.146 15.285 12.055 67.679

21 .t. I5 45.% 83.69 .7E1 .651 -4.875 15.556 12.435 75.840
-2 LbiL .17 46.5y 63.33 .773 .671 -4.633 15.79b 12.817 85.799
23 C68F 19 ;f 47.36 63. .766 .627 -4.3b

7  
16.U64 13.119 95.205

Z4 --75: 401 o 2.L27 .798 .696 -4.121 16.308 13.304 103.7b0
25 LF22 225 48.7, 02.64 .610 .709 -3.889 16.542 13.548 113.739
cb _c E 3 4 49.4 t 2.19 .821 .734 -3.663 16.76b 14.021 122.868
k7 Z.949 .260 t0.15 82.17 .632 .735 -3.428 17.003 14.046 131.306
28 .1CI& 97 5C.63 82.2 .840 .733 -3.266 17.165 14.014 14i.850
29 ICCE :&Q8 51.1 81.76 .849 .758 -3.076 17.355 14.477 150.532
z 0 .119 .315 51.67 1l. 5 .85 .767 -2.911 17.521 14.662 158.970
31 .1223 .325 52.76 81.43 .664 .776 -2.775 17.t56 14.831 169.205
32 1293 .354 52.6o 81.26 .b74 .785 -2.576 17.655 15.007 378.888
33 14 0 4CC, 53.67 80.54 .694 .825 -2.166 18.265 15.770 201.987
34 .1637 .449 54.99 oc.15 .913 .647 -1.7b6 18.64b 16.189 226.469
35 .1612 .497 55.6 79.85 .924 .664 -I.550 18.682 16.503 25[.675
36 .19o .545 56.61 79.50 .939 .683 -1.239 19.192 16.872 275.157
37 .2167 .543 57.21 7E.98 .949 .912 -1.032 19.399 17.427 299.225
36 2342 .42 57.24 78.76 960 .924 -. 808 19.2 17. 661 32J 984
39 .2509 627 a8.44 78.b6 .970 .929 -. 617 19.814 7.744 3 7083
4c .264l 737 5?.7b 78.36 .9'5 .946 -. 502 19.929 18.082 372.257
41 .2259 .7t3 59.19 76.12 .982 .960 -. 364 20.067 18.339 395.495
42 .304C o33 59.45 77.P7 .987 .974 -. 263 20.166 18.602 420.530
43 .3Z37 .914 59.6v 77.75 .991 .980 -. 191 20.240 18.734 461.611
44 .36 3 .996 59 .qt 77.64 .995 .987 -. I2 20.324 18.850 503.936
45 .3943 1.u01 bccb 77.21 .997 994 -. Ctl 20.37% 18.990 545.432
46 .4242 1.162 DO Z9 77.42 .997 .999 -.057 20.374 19.083 586.789
47 .4S 1.243 6C 27 77*uJ 1.000 1.000 .004 2C°435 19.103 627.732
46 .i639 1.326 60. 24 77.79 1.000 1.00 -. 007 20.424 19.113 669.365
49 .5142 1.409 b.74 77.40 1.00 1.000 -.Cub 20.42D 19.102 711.276
:0 .5438 1.490 60.3C 77.40 1.001 1.000 .cI4 20.445 19.106 752.218
SI .5736 1 .72 6 .23 77.I 1.0 0 .999 -.0L9 20.422 19.C90 793.714
52 .6139 1.655 60.22 77.4C .999 1.000 -. C13 20.416 19.103 835.342
53 .6443 2.313 60.24 77.u.. 1.001 1.000 .010 20.441 19.102 1167.866
54 I.0839 2.971 b0.27 77.39 l.00 1.CO C003 20.434 19.108 1499.277
55 1.3243 3.628 6C.?2 77.39 .999 1.c00 -. 012 23.419 19.113 1831.795
56 1.5611 4.285 60.18 77.4 .998 1.C0 -.036 20.395 19.102 2163.k84
57 l.F6044 4.444 60.1L 77.39 .998 1.0co -. C32 20.399 19.108 2495.863
t8 2.0440 5.bC 60.12 77.39 .998 1.DO -. 048 20.383 19.108 2827.275
59 2.2936 6.k57 bo.00 77.38 .996 1.001 -. 089 20.342 19.120 3158.686
tO 2.523& 6.915 59.96 77.36 .995 1.001 -. I11 20.331 19.125 3490.928
61 2.764 7.574 59. 4 77.Z8 .995 1.001 -. I0 2C.321 19.126 3823.584
62 3.3C37 R.224 59.96 77.35 .995 1.002 -. 095 20.33b 19.149 4154.719

Table 32.
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KLOM21X TAPE 4752R- FILES b6-88, RUN 1, PTS.1-22 1D/15/O

RUN NU. 1. POINT 15. N,15 N,. 2

BOUNDAPY LAYER PROPEPTIES STANDARD
LINEAR SUbLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 64.816 oQ.816
FREE STREAM TEMPERATURE = 77.3b1

WALL TEMPERATURE = 96.410
wALL HEAT FLUX = .04710

FREE STREAM DENSITY = .07372
FREE STREAM KINEMATIC VISCOSITY = .O0w1676

DENSITY OF FLUID AT WALL =.C7132
KINEMATIC VISCOSITY OF FLUID AT WALL : .0001777

6ALL/FkEE STREA DESITY RATIO.96752
LOCATION REYNCLCS NUMEER (REX) = 1172921.70
INPUT VALUE OF VELOCITY DELTA : .6100

INPUT VALUL jF TEMPERATURE DELTA : .66000
CALCULATED DELTA =.49433

DELTA 99.,b INPUT = .10003
DISPLACEMENT THICVNESS (UELSTAR) : .L6656 *06674

MOMENTUM THICKNESS (THETA) = .04662 .04622
ENERGY-DISSIPBTION THICKNESS = .0b234 .08248

ENTHALPY THICKNESS = .00239 o00239
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.44617 1.44412
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.78910 1.76471

MOMENTUM THICKNESS REYNOLDS NUMBEP = 14b3.04 1489.26
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 2144.73 2150.67

SKIi FRICTION COEFFICIENT =.OL4089
FRICTION VELOCITY = 2.97952

LAo OF THE WALL CONSTANT (K) =.41000
LAw OF THE WALL CCNSTANT (C) = 5.0000

WAKE STRENGTH = .16563

CLAUSERS 'DELTA' INTEGRAL 7 -1.2b001 -1.39997
CLAUSEPS 'G' INTEGPAL 7 8.37362 8.36686

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .L6151 .06436
MuMENTUM THICKNESS - CONSTANT DENSITY = .04648 .046b7

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.3234C 1.37880

LOCATION -X- 36.40000

Z 2 CENTERLINE

K Z 392 X 10

Table 33.



KLClZIX TAPE 4752R- FILES 66-8, PuN 1, PTS.1-22 10/15/80

RON k,. 1. POINT 15. G IC, NO. 2

kFZUCEu PVOFILE DTA

Y Y/ U T U-LE
N INCHLS DELTA FT/SEC DESF U/uE THETA UTAU U(-) 7.') y(*}
1 .0053 ,11 20. 00 ;0c6 ,31C .247 -15.016 6.736 4.816 7.4482 .00L3 .u13 22.74 90.34 .351 .2F1 -14.123 7.bZ1 5.490 8.6453 Z;078 .016 27.03 89.55 .417 .325 -12.662 9.072 6.34C 10.9414 *OCob *U17 28.72 b9.22 .443 .343 -12.113 9.641 6.702 11.919
5 . 093 .U19 3C.43 66.85 .469 .364 -11.541 10.212 7.103 13.0376 .0111 .023 33.45 6R.43 .516 .387 -10.527 11.227 7.561 15.5527 0125 ,.2 35.11 88.05 .542 .406 -9.970 11.7e4 7.97C 17.509
8 .0137 *,26 36.17 67.75 .,50 .425 -9.615 12.13o 8.296 19. 1859 . 1 55 o!1 37.49 a7.30 .576 .450 -9.173 12.581 8.787 21.70110 .0179 .. 36 38.97 66.Pl .601 .477 -8.674 13.080 9.313 25.05411 .0195 .u4Z 39.4o 6.67 .609 .415 -8.5C3 13.251 9.463 27.29012 Z211 .L43 4C.15 86.'6 .0,1 .501 -6.276 13.47o 9.779 29.526

13 .u22 7  
. ,Lb 40., 0 b. a . 31 .518 -b.026 13.72 IC.104 31.761

14 L246 .'L 41.lb 65.95 .30 .525 -7.872 13.6ei 10.24b 34.41615 .02t7 .. i54 41.E5 65.66 .64b .529 -7.708 14.046 10.320 37.35116 .027 .68 42.45 65.72 .655 .537 -7.5u7 14.240 10.492 40. 145
17 E0362 .01 42,.6 65.57 65c .546 -7.426 14.328 10.654 42.24118 .03t7 :L74 44.C5 6S.C5 .6E0 .575 -6.971 14.763 11.223 51.324
19 ,4z3 L6 45. 8L. .7 6 (9 5 .592 -b.64[ 15.114 11.553 60.54623 .- 5U4 iC2 45.Q0 :4.7 .

7
09 .607 -6.341 15.433 11.l42 70.46721 .- 5o7 .115 44.73 ..j411 .721 ,b27 -6.070 15.664 12.235 79.271

Z2 .:635 .12 47.51 63.73 .7!3 .648 -5.807 15.947 12.646 88.77223 .- 704 .12 41.6 o3.64 . .743 .6E3 -5.591 16.163 12.747 98.41424 .- 7o5 .155 w5.6 03.sc .751 .661 -5.412 16.342 12.896 106.938
25 .ue33 .169 49... 83.31 .764 .671 -5.142 16.12 13.1Db 116.44026 .3905 .163 4q.,o b3.3 .769 .687 -5.021 16.733 13.406 126.500
27 0904 .195 50.53 82.6 .783 .bgb -4.796 16.958 13.590 134.745
Z8 .1035 .204 50.94 o2.76 .766 .70I -4.657 17.096 13.694 144.66629 .110 6 .224 51.46 o2.56 .794 .712 -4.403 17.270 13.909 154.5873c .1164 . 'b s2.C5 62.L9 .603 .717 -4.284 17.470 13.990 162.69131 .1237 .iL 52.3 o2.41 .81u .721 -4.124 17.630 14.074 172.89232 .1307 .264 53.11 o2.23 .619 .731 -3.926 17.b26 14.274 182.67333 .1473 .2E 54.14 81.79 .635 .75b -3.582 18.172 14.751 205.86934 1651 .334 55.T3 61.57 .654 .768 -3.164 18.570 14.985 230.74135 1925 ,369 56.)7 611,; .865 .7F9 -2.935 18.819 15.394 255.05536 .20.7 .4C6 t7.11 b0.1 .681 .E10 -2.5b5 19.169 15.811 280.486
37 .2176 .440 57. .j 6D.u7 .692 .629 -2.355 19.358 16.182 304.10138 .23n7 .477 8. 7

t 60.15 .907 ,b46 -2.C34 19.72L 16.523 329.39339 .252 i511 5(;.U 79.-b .917 .8F2 -1.8u4 19.950 16.836 352.66840 .2"jS . 6
7 b0.16 79.69 926 .872 -1.5c2 20.19i2 17.023 378.C2041 .2876 .5E2 CO.A 79.71 .939 .671 -1.327 20.427 16.996 401.91442 .3C53 .61 b1.31 76.18 .94b .900 -1.176 20.576 17.570 426.64743 .3552 ,719 62.64 78.66 .966 .929 -. 730 21.024 18.138 496.37444 .4ob5 ,o2u L 3.5b 78.15 .961 .957 -. 422 21.331 18.690 566.66045 45 D, 21 b4.CC 77.83 .9si .975 -. 246 21.50c 19.040 636.386

46 5053 1.u22 o4.,o 77.72 .996 .91 -. 079 21.675 19.151 706.11347 .5555 1.124 b4.73 77., .999 .988 -. C29 21.724 19.294 776.25948 .6056 1.225 64.86 77.49 1.C 1 .994 .023 21.77t 19.400 846.2b649 ,0556 1.32o b4.81 77.36 1.LCU 1.000 -. L3 21.751 19.524 916.132
0 ,70C3 1.427 04.r4 77.38 1.002 1.0Co .- 08 21.761 19.519 985.579
1 .75' 1.-26 ". 8 77.39 1.LOL 1.CC0 -. C05 21.749 19.515 1055.586

52 .8054 1,b29 o 4
.77 77.37 .999 1.001 -. 016 21.737 19.533 1125.452

53 1.0256 2.w75 b4.79 77.40 1.000 .999 -. 009 21.744 19.502 1433.144
54 1.2451 2.519 o4.8r 77.39 1.001 1.000 .013 21.767 19.514 1739.85955 1.46 " 2.6 b4 .F4 77.? 1.00 C .000 .C7 21.761 19.514 2047.69156 i.6856 3.41L 64.8.. 77.3& I.LC 1.C -.CL6 21.746 19.520 2355.383
D7 I.yc)2 3.t54 o4.71 77.z .996 1.L00 -. 036 21.71o 19.520 2662.237
58 2.1256 4.30 b4.7o 77.38 .999 1.CO -. 019 21.73! 19.520 2970.208
59 2.3453 4.744 4 .7> 77.3b .999 1.0C0 -. 019 21.734 19.526 3277.20260 2.5652 5.19 64.71 7 7

.3o .998 1.0C0 -. 034 21.72; 19.520 3584.475
cl 2.7951 5.034 64.70 77.40 .996 .999 -. 036 21.716 19.502 3891.748
62 3. C 7 b .AG b4.7b 77.37 .999 1.001 -. 018 21.73b 19.539 4199.999

Table 33.



KLDM21X TAPL 4752Q- FILES 66-88, RUN 1, PTS.1-22 10/15/60

RuN NO. 1. POINT 17. GDI N_ 2

POUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FPOM
TO WALL WALL TO Y :35

FREE STPEAP VELOCITY : 65.395 C5.395
FREE STREAM TEMPERATURE : 77.656

WALL TEMPERATURE = 95.250
WALL HEAT FLUX : .U4640

FREE STREAM DENSITY : .07457
FREE ST;EAw KINEMATIC VISCOSITY: .001658

DENSITY OF FLUID AT qALL =.0722C
KINEMATIC VISCOSITY OF FLUIn AT WLL: .C1755

*ALL/FPEE STREAM DENSITY RATIO : .96830
LOCATION REYNOLDS NUmBEP (REX) = 1196573.20
INDUT VALUE OF VELOCITY DELTA =.bgooo

INPUT VALUE OF TEMPERATURE DELTA Z .06OLC
CALCULATED DELTA : .50294
DELTA 99.5% INPUT : .520 0C

DISPLACEMENT THICKNESS (DELSTAP) = .u6571 .06624
MOMENTUM THICKNESS (THETA) = .[4595 .04616

ENEPGY-DISSIPATION THICKNESS : .08254 .08261
ENTHALPY THICKNESS : .00237 .00237

SHAPE FACTOR 12 (DELSTAR/THETA) : 1.42991 1.43428
SHAPE FACTOR 32 (ENERGY/THETA) : 1.79617 1.78871

MOMENTUM THICKNESS REYNOLDS NUMBEP 1510.56 1518.23
DISOLACEMENT THICKNESS REYNOLDS NUMBER: 2159.96 2177.57

SKIN FRICTION COEFFICIENT : .004111
FRICTION VELOCITY : 3.01300

LAM OF THE WALL CONSTANT (K) : .41000
LAA OF ThE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH : .1350

CLAUSERS 'DELTA' INTEGPAL : -1.23727 -1.38642
CLAUSERS 'G' INTEGRAL = 7.98431 8.12bC1

LISPLACEMENT THICK 'ESS - CONSTANT DENSITY z .6017 .063cB
MOMENTUM THICKNESS - CONSTANT DENSITY : .04639 .04663

HAPE FACTOP 12 - CONSTANT DENSITY : 1.29716 1.3b995

LOCATION -X- 36.40000

Z = -6 INCHES

K = 0,2 X 10

Table 34 .i



KLDM21X TAPE 4752d- FILES b6-86, RUN 1, PTS.1-22 10/15/8C

RuN K . 1. POINT 17. GPI5 NO. 2

REDUCE0 PPJFILE DATA

y Y/ y T U-UE
N ICwES DELTA FT/SEC DEC.F U/UE THETA UTAU U:.) T(,) y ()I .[l b! .012 26. P o

9
.65 .411 .3C7 -12.761 8.923 6.G80 9.C57

2 3C75 ...1.. 29.24 8,.12 .447 .346 -12.0CC 9.704 6.695 1&.7743 L:)o3 .,lo 32.94 88.6b .473 .363 -11.434 10.270 7.190 11.919
4 .c0 9 .- 19 33.53 88.55 .513 .381 -10.575 11.129 7.541 14.065
5 . 136 .J2 34..1 68.3,1 .526 .3r3 -10.2b4 11.420 7.771 15.2096 .0121 .23 36.23 67.87 .554 .420 -9.66C 12.L24 8.305 17.3567 .013t .,2( 37.47 67.37 .573 .448 -9.2b7 12.43b 8.b69 19.5028 .0143 .26 38.10 o7.25 .583 .455 -9.059 12.b45 9.005 2C.503
9 . 1t5 .. 32 39.22 o6.92 .600 .474 -6.689 13.015 9.373 23.651i: .L165 .. 36 40.2d 66.63 .61b .491 -8.335 13.369 9.72e 26.51311 .C25 .!3 4 .40.7 66. 6 .626 .5C5 -8.1L7 13.598 O.CO2 29.374

12 .. 222 .43 41.72 86.2 .3 .511 -7.859 13.b45 10.11b 31.8071 .235 .-
4
D 41.99 86.0 .L-2 .524 -7.77G 13.935 1,.366 33.6b7

1 . . D2 .1.0 42.59 65.' .b51 .538 -7.567 14.137 10.641 36.95715 .2 77 .053 43.33 65.76 .b56 .539 -7.423 14.281 10.679 39.67616 .S30 .050 43.!4 65.56 .663 .55C -7.321 14.383 10.885 42.96717 .L312 ... 6. 43.71 85.45 .6bb .557 -7.197 14.507 11.024 44.684
1  .2376 -72 45.06 '.c1 .689 .582 -6.744 14.961 11.522 53.84119 .jL- .u6 46.S1 64.$6 .704 .6c1 -6.434 15.70 '1.898 64.143
2' .zI1 . 9 46.A1 54.55 .71o .607 -b.1t7 15.537 ,2.007 73.72921 .3576 .111 47.61 64.29 .72c .623 -5.901 15.603 12.337 82.457
i2 .06,7 .124 48.U2 63.,9 .74L .640 -5.634 16.007 12.665 92.61523 .Z7i6 .136 46.96 63.

7
9 .749 .t51 -5.44S 16.255 12.891 IC2.488

.4 .-773 .i.9 49.53 o3.64 .757 .660 -5.264 16.44L 13.L6,4 110.643
25 .JP.

7  
.163 50.27 6!.35 .769 .06 -5.02- 16.b84 13.38b 121.231i6 .J917 .17b 5C.75 63.25 .77o .6E2 -4.8 1 16.643 13.498 131.24727 .0976 .I 6 t 1.17 63.C1 .76z .696 -4.722 16.982 13.768 139.689

26 .1L4 .2C1 51.7o 62.r1 .792 .702 -4.524 17.186 13.887 149.41829 .111' .214 52.3 62.65 .611 .715 -4.32C 17.3e4 14.146 159.577
30 .117-3 .226 52.6e 8c2.E : .60b .720 -4.220 17.484 14.257 167.87531 .1244 .239 53.Z4 c?.c6 .E1. .720 -4.033 17.671 14.252 178.03432 .1316 .253 53.7b 82.47 .622 .727 -3.856 17.646 14.382 188.33633 .1465 .2 0 54.42 61.96 .b38 .756 -3.5L9 18.195 14.956 212.51634 .1662 .32L 55.95 b1.60 .85t .772 -3.134 18.57L 15.287 237.84135 .1635 .3S3 56.A5 81.22 .869 .708 -2.836 18.668 15.789 262.59436 .2C15 .36E 57.68 61.C 4 .692 .86C8 -2.561 19.143 15.991 286.34837 .2163 .42C b9.52 60.79 .695 .F22 -2.2o1 19.423 16.270 312.385[8 .23(,4 5r55 50.2L 63..u7 .905 .E&C -2.055 19. b4 16.626 336.283
3 .253 4 4E7 oc. c 60.77 .r.1b .61 -1.77U 19.93 4 16.854 362.6C640 .2716 .522 60.95 8G.C7 .926 .663 -1.573 ZC.131 17.084 388.64741 .2S63 554 61.31 79.67 .936 .8 5 -1.355 20.350 17.527 412.54142 .30o4 5 9 61.E4 79

. Q b .9 .E7 -1.Ib1 20.524 17.764 438.43943 .
3
5o4 o 5 o!.15 79.: .966 .921 -. 746 20.956 18.241 5C9.549

44 .'cs5 .7P2 bu.15 76.I4 .9p1 .953 -. 413 21.291 18.669 581.661
40 .4564 ,78 64.73 76.11 .990 .74 -. 222 21.483 19.287 653.05846 .565 t .74 64.c7 77.94 .993 .S 4 -. 142 21.5Fe 19.479 724.741
47 .556L 1._7C bE.23 77.Ed .99o .986 -. G53 21.b51 19.550 796.13748 .0o05 1.166 b5.1 77.71 1.' 1 0 .S97 .307 21.711 19.734 867.82049 .b503 1.262 oC.43 77.F6 1.c 1 I.CCG .011 21.716 19.798 939.071.
b0 .70b7 1.359 b5.42 77.67 1.0C 1.3 0 .Ou 9  

21.713 19.78b 1011.18651 .75b6 1.455 65.33 77.65 .999 1.000 -.021 21.684 19.803 1082.58252 .bo 5 1.51 65.!3 77.66 .999 1.00 -. 022 21.6P3 19.796 1153.979
53 1.w2b5 1.974 65.36 77.67 .999 .999 -. 013 21.t91 19.784 1466.754
54 1.24o2 2.3q7 65.0 77.67 .999 .999 -.033 21.672 19.778 1783.100
65 1.4b6t 2.b2, 65.3o 77.66 1.roL I.C0 -. D06 21 .69b 19.790 2098.447
t6 1.0h 4 3.243 65.31 77.67 .999 .999 -. 0le6 21.0b 19.778 2412.936
b7 1.

9
0o1 3..66 bs.24 77.67 .998 .999 -. 051 21.653 19.785 2727.281

58 2.12t5 4.669 65.23 77.65 .998 1.001 -. 054 21.b50 19.610 3042.62959 2.3464 4..12 b5.2b 77.64 .99b 1I0c1 -. 044 21.b6 19.816 3357.261
40 2.5btl .935 o5.2L 77.63 .997 I.001 -. 065 21.639 19.822 3671.606
b1 2.7862 5.356 65.16 77.63 .997 1.002 -. 07( 21.634 19.628 3986.524
t2 3.065 5.782 5.20, 77.64 .997 1.001 -.064 21.b4L 19.815 43C1.728

p

Takle 34.



KLOMZIX TAPE 475?R- FILES b6-88, RUN 1, PTS.1-22 10/15/80

RuN NO. 1. POINT 18. GrI NC. 2

6OUNDAPY LAYER PROPERTIES STANDARDLINEAR SUBLAYEP
INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 71.545 71.545
FkEL STRFAM TEMPERATURE : 77.65b

64LL TEmPERATUR = 95.680
4ALL HEAT FLUX = .L4720

FkEE STREAM DENSITY : .U7457
FREE STREAM KINEMATIC VISCOSITY : .OO 1658

CENSITY OF FLUID AT wALL : .7215
KINEMATIC VISCUSITY OF FLUID AT WALL : .00 1757

WALL/FREE STREAW DENSITY RATIO : *96755
LOCATION. PEYNOLPS NUMEER IREX) : 1740696.19
INPuT VALLE OF VELOCITY DELTA : .7300

INPUT VALUE OF TEMPERATURE DELTA : .830c
CALCULATED DELTA : .61315

DELTA 99.5% INPUT : .63200
uISPLACEMEI.T THICKNESS IDELSTAR) : .75ol .076l

MOMFiuToM THICKNESS (THETA) : .L5354 .05379
ENERL-Y-DISSIPATION THICKNESS = .b9652 .09664

ENTHALPY THICKNESS: .0C302 *0D3L2
SHAPE FACTOR 12 (DELSTAP/THETA) : 1.41226 1.41320
SHAPE FtCTOP 32 (ENEPGY/THETA) : 1.8CE294 1.79660

MOMENTUM THILcKrESS REYNOLDS NUM&ER : 195. 44 1934.39
DISPLACFMEiqT THICKNESS PEYNOLDS NUMPEP : 2719.21 2733.68

SKIN FRICTION COEFFICIENT : .06 3 9 3 6
FRICTION VELOCITY : 3.22660

LA. OF THE WALL CONSTANT (K) : .41CD3
LA* CF THE WALL CONSTANT (C) : 5.LO0,D

WAKE STRENGTH : .09851

CLAUSLPS 'DELTA' INTEGOAL : -1.46930 -1.61866
CLALSEPS 'G' INTEGPAL : 9.11046 9.18365

DISPLACEMENT THICKN;7E S - CONSTANT DENSITY = oo943 .07300
mOtNTUM THICKNES) - CONSTANT DENSITY z. U54 J .05432

SHADE FACTOr 12 - CONSTAIT DENSITY : 1.28420 1.3436t

LOCATION -X- 48.4jOjO

Z = CENTERLINE

K X C 2 X 10

Table 35.



KLDM41X TAPE 4752'R- FILES 66-88, PUN 1, PTS.1-22 10/15/80

RUN Nu. 1. POINT 18. GRID NO. Z

kiEDUC0EZ PFILL 06TA

Y Y/ U 7 U-UEN INCHES 0IELTA FT/SEC OEC3.F UIuE THET8 UTAu U*I T(.I y(.)
1 .C3b3 .LI1 29.2t 9C.54 .409 .285 -13.106 9.067 6.087 9.6862 .0077 .312 32.04 69.92 .448 .320 -12.243 9.930 6.823 11.8283 .0087 ,u14 34.?3 89.55 .478 .3

4  
-11.574 I0.599 7.262 13.3584 .CC t .L15 36.23 69. 8 .5C6 .366 -1.945 11.22b 7.809 14.7355 .C106 .C17 37.45 88.71 .523 .387 -10.566 11.6C7 8.254 16.265

6 .c121 .u1
9  

39. 5 b8.32 .553 .4V9 -9.907 12.26b 8.718 18.5617 *1A36 .C22 4C.87 67.9o .571 .428 -9.5E7 12.667 9.137 20.856
8 .145 .23 41.5c 67.71 .581 .442 -9.287 12.887 9.429 22.233
9 Citt, L2b 42.F7 67.38 .599 .460 -8.867 13.2e7 9.824 25.4461I .010t .L,9 43. 4 57.13 .614 .474 -8.555 13.61b 1C.117 26.50611 z2-1 u32 44.77 36.c7 .62t .4F3 -8.297 13.677 10.309 31.41412 * 221 .. 35 45.1IY 66.67 .632 .500 -6.168 14.[C5 10.6b3 33.8623 ,235 E 7 45.6z S 66.c2 .t!6 .508 -8.C35 14.13o 10.846 36.1571 254 .L 46.1I 66. ?7 .645 .516 -7.88 14.294 11.017 38.911i5 .274 .03 45.63 66.21 .652 .525 -7.722 14.451 11.208 41.972.6 J2 .7 m 7,3 of.3 .b57 .533 -7.6L7 14 .!7 11.363 45 03217 3 11 -0"' 4

7
.,, o5.96 .t6b .538 -7.4 4 14.77 11.479 47.633

15 74 48. 7 t.% .679 .560 -7.121 15.153 11.950 57.27319 * "7 .71 w€ . 5,32 .597 .576 -b.729 15.444 12.292 68.44319 -61 lQ. 5077 5 5 . ,710 .53 -6.37 15.73 12.660 78.542
1 8-7 Llpl 5.77 64.73 .719 .67 -6.227 15.947 12.955 76.182

72 b4 .12 52.2 . 34.. .730 .621 -5.76 16.196 13.251 96.893
3 716 113 53.27 64.23 .742 .6315 -5727 16.46 13.44 109.6043 77e .123 53.t5 64.lo .752 639 -5.54 16.62b 13.632 118.47825 '.. 't, 1235 53.2, 64.IC .759 .632 -5.34. 16.625 13.706 129.189

26 .194 .15 5'..79 3.IC .765 .658 -5.194 16.98 14.048 139.90026 . .q 7 .155 55.'. o3.66 .775 .667 -5.996 17.177 14.229 139.693d8 .104L .165 55.7 83.66 .780 .677 -4.84 17.290 14.228 159.79228 .1113 .17b 55.75 83.47 .769 .F83 -4.678 17.495 14.567 170.350
39 .117 .176 56.49 b3.19 .765 .693 -4.542 17.631 14.780 179.53131 .121 7 17 57. 39 63.14 .82 .7C -4.389 1.78 14.965 19.70132 .1315 .2, 57..e 62.95 .bC2 .7Db -4.27 11.74 15.063 21.259
33 .*15 .235 58.97 82.71 .24 .720 -3.898 18.27 15.358 227.271S3 .1662 .263 58.C7 82.71 .63 .720 -3.62 18.572 15.79 254.35535 .1632 .2i 50.FL 6 2.31 .Lba .758 -3.311 18.63 16.12 254.97935 .2e1f .319 01.74 ol.75 .653 .773 -3.038 19.135 16.1S2 308.82737 .2105 .3, 02.43 81.6. .673 .776 -2.06 19.35. 16.5541 334.38138 .23v .37. 63.7. 3 1.2 .675 .776 -2.555 19.315 13.879 361.7
39 .253L .431 63.97 61.46 eE5g .611 -2.346 19.626 17.305 386.7843 .271 .30 b4.92 0.65 .907 823 -2.052 20.121 17.558 415.93743 .2887 .C,57 5.7 60.49 .914 .823 -2.053 20.261 17.975 415.796.2 .8E3 u85 .6.21 ..23 .925 .857 -1.652 20.52Z 18.26 448.727
-3 .352. .5546 .7.5 7.9 .923 .676 -1,269 20.94 18.688 539.26
43 .3Z.7 .51 6.u 7(.P5 .4643 .96 -. 896 21.978 19.331 611.64245 .4Qk'7 .77 69.t 7C.93 .973 .929 -. 697 21.566 19.82 663.64545 .42 .77 73.25 7e.65 .573 .95 -. 6L7 21.71k 20.155 73.791
.7 .53v .o'4 73.s9 7F.18 .980 .971 -. 266 21.9C7 20.717 825.555.8 .5Ejb .2 0 71.-. 786rb .994 .976 -. 143 22.031 2G.8bC 897.b24
49 ,34 1.031 71.22 77.87 .995 .9F8 -. 10C 22.074 21.084 967.7L4
5c .679' 1. -75 71.?7 77,80 .996 .9Q2 -. 054 22.120 21.169 1039.621*1 .72b7 1.150 71.51 77.75 1.Coo V95 -. 010 22.163 21.219 1111.996
s2 .77 . Z 71.t3 77.72 I.Oc1 .997 .0.6 22.20w 21.263 1181.923
D3 .6195 1.297 71.49 77.66 .999 1.Cco -. 017 22.156 21.329 1253.993
t4 bbb3 1.371 71.52 77.67 I.0C01 .(;9 -. O 9 22.165 21.321 1325.603:.5 .912t 1.444 71.'v 77.6:. I.cC 1.C03 .Cu5 22.179 21.33b 1396.143t.b . 95 , I.t.I 

7
1. c, 77.65 1.001 1. ,1 .012 22.18t 21.34v 1468.35557 1. L.5 1 . 93 71.52 77. 1.0CI o 1. 33 C.C09 22.15 21.326 1540.1285S 1.2.o 1.9C. 71.23 77.63 I.LOL 1.:G1 -. G 4 22.17% 21.360 1844.003:,9 I.43t2 2.225 71.5: 77.b! 1I o I .C11 .3w1 22.174 21.36C 2151.724ac 1.6CbZ 2.542 71.5. 77.6 1.030 I.J02 •.. 3 22.171 21.367 2457.751

t1 1.cob 2.o56 71.47 77.63 .999 IC0I "-.C22 22.15c 21.360 2763.626t2 c.336b 3.175 71.21 77.63 .999 I.1,2 -. 012 22.162 21.367 3069.959,3 2.20" 3.49 1 71.k 3 77.6 .98 I.CC1 -. 035 22.139 21.361 3376.1396. 2.43.l 3.8C7 71.142 77.61 .996 1.003 -. 34 22.133 21.394 3681.708
65 2.bcb3 4.124 71.51 77.63 .999 I.zC3 -. 012 22.161 21.399 3988.041
C6 2.bst6 4.441 71.4: 77.62 .999 1.LC2 -. C2o 22.14b 21.380 4294.374)7 3. 005 4.757 71.43 77.59 .998 1.003 -. 035 22.13t 21.407 46C.402

Table 35.



KLOM21X TAPE 4752R- FILES 66-88, RUN 1t PTSv1-22 10/15/80

RUN NO0. 1, POINT 19. GI , 2

BOUNDARY LAYER PROPERTIES STANDARDLINEAR SUBLAYEP
INTERPOLATION FUNCTION FROM

TO WALL mALL TO Y+:35

FREE STPEAP VELOCITY = 77,041 77.C41
FRE STPEAM TEMPERATURE : 77.634wALL TEMPERATURE : 94.770

.ALL HEAT FLUX = Cj468C
FREE STREAM DENSITY : ,U7457

FREE STF-EAM KINEMATIC VISCOSITY = .00u165EUEAKSITY OF FLUID AT wALL = L7226
KINEMATIC vISCjSITY OF FLLID AT WALL = ,OCU1752

AALL/F4FE STREAw DENSITY PATIO : .96909
LOCATIO% PLYNOLDS NUMBER (REX) : 2339329o28
INPUT VALUE OF VELOCITY DELTA : .85000

INPUT VALUE OF TEMPERATUPE DELTA : .9100D
CALCULATED DELTA .,70793

DELTA 99,5% IN UT : 1OCOoG
LISPLACEmENT THICKNESS (DELSTAR) : .U8288 .08320

MOM NTUM THICKNFSS (T'-ETA) : ,L5957 .05972
ENERGY-DISSIPATION THICKNESS: .107b3 .10769

ENTHALPY THICKNESS : ,F 0334 .00333
SHAPE FACTOd 12 (DELSTAR/THETA) =139138 1.39325
SHAPE FACTUP 32 (ENERGY/THETA) : 1.6068e 1.80328

MOMENTuM TH ICKNESS EYNOLDS NUMBE : 237.09 2312,87
DISPLACEMENT THILKNESS PEYNOLDS NUMBER = 321L.L3 3 22.41

SKIN FRICTION COEFFICIENT : ,OU3831
FFICTICN VELOCITY : 3.42528

LA* OF THE WALL CCNSTANT (K) : .41GG0
LAW OF THE WALL CONSTANT (C) : 5.LLOUG

WAKE STkENGTH : ,Cb0b8

CLtLSEP 'DELT1' INTE5RAL : -1.b8054 -1.79646
CLAUSEPS 'C' INTEGRAL : 9. I7L.6 q,9 313

CIS;PLACEMENT THICKNESS - CGNSTANT DENSITY : .07713 *C7987
m .ENTUV THICKI.LSS - CONSTANT DENSITY : o,6014 o06030

SHAPE FACTO C  12 - CONSTANT DENSITY : 19i8251 1.324bb

LCCATION -X- 60.40000

Z CENTERLINE

A :.2 x IC

Table 36.



KLDM21X TAPE 4752P- FILES bb-88, RUN 1, PTS.1-22 10/15/80

;uK N.. 1. POINT 19. GRI t.o. 2

tFDuCED P OFILE DATA

Y YI U 7 U-UEN INCHES DELTA FTiSEC DEG.F U/UE THETA UTAU U(+) T(-) Yt*
1 .OC.S .C7 25.7. 91.90 .334 .167 -14.978 7.514 3.641 7.86B2 .C0)6 .20 30.77 90.76 .399 .234 -13.509 8.983 S.0't6 10.4753 o,070 .- 02 32.94 90.35 .428 .258 -12.87b 9.lb 5.604 11.452
4 .U07E oL11 35.1b 89.81 .45b .290 -12.227 10.265 6.301 12.7565 0C93 .Z13 38.43 88.91 .499 .342 -11.273 11.219 7.44C 15.199
6 .107 .01, 4C.F' 8 .u5 .530 *369 -10.577 11.915 8.C23 17.4607 .U123 .C17 42.5L 68.15 .552 *3R6 -10.C85 12.407 8.401 20.086
8 *012, .016 43.26 68.05 .561 .392 -9.879 12.t13 8.529 21.Z649 .015! ..22 45.?1 67.40 .587 .430 -9.293 13.199 9.361 24.97310 L017C .-20 46.42 67.24 .bC3 .445 -8.940 13.551 9.688 27.74311 .0193 *L27 47.3 86.89 *b15 .460 -8.bbl 13.831 10.006 31.49012 .C2L7 .029 '4.05 66.68 .624 .472 -8.465 14.027 10.270 33.770

13 .L220 .71 4E. L 86.63 .630 .475 -8.333 14.159 10.335 35.86814 .Z24. .038 49.12 86.26 .636 .49b -8.153 14.339 10.798 39.79815 .Z25 . 3
7 49.7l 66.39 .646 .489 -7.957 14.535 10.635 42.24216 .280 .. 4L t0.29 86.35 .653 .491 -7.811 14.b61 10.687 45.6634 17 ... 2r96 .LQ2 5c. 64 86.2 .57 .500 -7.7C6 14.784 10.876 46.26918 .- *2 u51 52.15 65.66 .677 .532 -7.2b7 15.225 11.570 59.02119 .04eF .06l 53.1t) 65.28 .90 .554 -6.973 15.519 12.049 b9.773

..03 71 54.2u 64.98 .7C3 .572 -b.670 15.62k 12.433 81.99121 ..55oZ .u7 'I 8 .94 .716 .573 -6.3t9 16.103 12.472 91.27622 .62 r .. F; 55.88 o4.73 .725 .5F6 -0.167 16.305 12.749 102.51723 .Z7L2 Q9 56.6L 6".51 .735 .599 -5.9b7 16.528 13.528 114.409i .Z7bj 1C, 57. !3 b .33 .74' .b09 -5.753 1b.739 13.256 124.02025 .06C .117 b7.9o 46.0' .753 .b26 -5.565 16.927 13.619 135.09826 .i9! .12o 5F.63 63.97 .761 .63C -5.3". 17.11b 13.711 147.15327 .C9b0 .13; 59.Ci 83.82 .767 .639 -5.>50 17.242 13.905 15b.43928 .1030 .14b 5
9
.4t o3.71 .772 .646 -5.1 7 17.365 14.041 167.842

29 .1102 .15t bC.23 83. 56 .782 .654 -4 .9 7 17.565 14.235 171.571
30 .11bC .16' o.F2 6?.34 .789 .67 -4.735 17.757 14.509 189.C2031 .1231 .174 bl. 63.15 .794 .676 -4.641 17.851 14.745 200.586
32 .1298 .13 b.c1 63.02 .80[ .085 -4.506 17.98o 14.910 211.50133 .1469 .20E b2.7o b2.86 .E5 .bQ5 -4.19 18.323 15.117 239.3583 4 .1647 .2?3 63.71 b2.55 .827 .713 -3.891 18.b01 15.510 268.35535 .1823 .25b b4.ro 62.29 .b43 .728 -3.523 18.969 15.839 297.C2736 .1996 .262 b5. 4 82.15 .849 .736 -3.391 19.101 16.020 325.535S7 .2171 .377 66.33 81.p. .81 F74 -3.16 19.36b 16.412 353.71838 .2348 .332 b7.19 81.56 .672 .771 -2.875 19.t17 26.773 3E2.55239 .2522 .35t oT.C 81.71 .682 .766 -2.644 19.648 17.088 41C.698
.: .269 .381 bA.71 dC.9. .892 .6C7 -2.432 20.0'.0 17.555 439.56941 .286E .405 59.34 6C.F7 .900 .611 -2.24.9 20.243 17.64b 467.26342 .30 .9 .431 59.01 50.S9 .9C7 .e27 -2.063 20 . 9 18.IC0 4 96.:74943 .364e .515 71.76 79.99 .932 .662 -1.537 20.955 18. 60 594. 30
44 .4249 .60, 77. 73 79.56 .952 .F87 -1.084 21.4C 19.284 6b92.23745 .4P'. u,. s 711.53 1Q.15 .;67 .912 -. 732 21.76. 19.833 789.827
46 .b'.49, .77. 75. L 79.13 .979 .9''. -. IaC 22.012 20.74b 867.72.7 .c05 . 5 76. 4 78.10 .987 .968 -. 291 22.i01 21.G51 985.630
48 .t649 .939 76.-, 7.:.b .993 .975 -.ltZ 22.S32 21.206 1083.21149 . 7246 1.L24 76.7b 77.A9 .99' .985 -.062 22.41. 21.427 118U.792
80 .76'. 1.109 76.q3 77.72 .999 .495 -. C33 22.459 21.6b4 1278.53S5D1 .843 I.,.9 77.0 77.66 1.00 *999 -.0c0 22.48o 21.720 1377.09412 .9049 1.27o 77.05 77.63 1.0C3 1.000 .OL2 22.494 21.751 1474.186
D3 .9652 1.363 77.05 77.64 1.0L .999 .0 3 22.49b 21.739 IS72.41951 1.0250 1.M46 77.02 77.63 1.CO 1.000 -.00% 22.487 21.759 1661.83655 1.5EbC 1.5!3 77.% 77.63 1.000 I.0C0 -. 0,4 22.48o 21.760 1767.579-6 1.1451 1.' t1 77.C: 77.01 1 .C 1.0C2 .CL3 22.49? 21.786 1865.48657 1.204 1.702 77.0.. 77.60 .99v 1.0E2 -. C13 22..7, 21.794 1962.741
59 1.38'7 1.956 76.97 77.f1 .99Y I.CC2 -. C2Z 227.47 21.788 2255.E0959 1.5b46 2.21L 76.00 77.'9 .999 1.003 -. 023 22.469 21.808 2548.077

:I 1.7446 2.46' 76.t 7'.C3 .999 1.002 -.025 22.467 21.794 242.107
61 1.924 2.719 76.92 77.61 .99 1.C01 -. 034 22.45o 21.780 3235.338c2 2.1047 2.973 76.79 77.60 .997 I.GC2 -.073 22.419 21.794 34728.732o3 2.28.7 3.i27 76.5 77.59 .997 1.002 -. 057 22.435 21.802 3721.9b364 2.46%9 3.482 76.E3 77.59 .097 1.003 -. 061 22.431 21.808 4015.520
65 2.f446 3.736 76.PZ 77.61 .997 1.002 -.0bl 22.431 21.787 4308.587c6 2.0247 3.900 76.7 77.61 .996 1.C02 -. 099 22.393 21.787 4601.65507 3.048 4.245 76.E 77.61 .998 I.Cc1 -. 046 22.44b 21.780 4895.049

Table 36.



KLOM21X TAPE 4752R- FILES 66-86, RUN 1, PTS.1-22 10/15/80

RuN NU. 1. POINT 20. b 1. C. 2

POUNDARY LAYER PROPEPTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 7b.968 76.968
FqEL STREAM TEMPERATURE = 77.629

%ALL TEMPERATURE : 95.2JC
WALL HEAT FLUX = .o4780

FREE STREAM DENSITY : .L7457
FkEE STREAM KINE

M ATIC VISCOSITY : .0Db1658
DFtSITY OF FLUID AT wALL : .07221

KIEM4TIC vISCOSITY OF FLUID AT 6ALL = .C 0 1755
WALL/FREE STREAM DENSITY RATIO: .96833
LOLATICN PEYNOLDS NUMPEP (REX) : 2337130.00
I\PUT VALUE OF VELOCITY DELTA : .9100c

INPUT VALUE OF TEMPER4TURE DELTA: 1.%3010
CALCULATED DELTA : .69942

DELTA 99.5% INPUT : .0000
LISPLACEOET THICKNESS (LELSTAR) : .L8447 .08481

MOVENTUM THICKNESS (THETA) : obO49 .06059
ENEPGY-DISSIPATION THICKNESS: .10914 .10913

ENTHALPY THICKNESS : .00350 .00350
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.39645 1.39983
SHAPE FACTOR 32 (ENEFGY/THETA) : l.bG427 1.80112

MOMENTUM THICKNESS REYNOLDS NUMBER = 2340.52 2344.45
DISPLACEMENT THICKNESS PEYNOLCS NUMBEP : 32b68.41 3281.84

SxjN FRICT15N COEFFICIENT : .CL3777
FRICTION VELOCITY : 3.39920

LA% or TmE WALL CONSTANT (K) : .41000
LAW CF THE 6ALL CONSTANT (C) : S.L0OO0

wA'E STRENGTH : .1C217

CLIuSLRS 'CZLTA' INTEGRAL : -1.72858 -1.84138
CLAUSEDS 'C INTEJRAL : 1C.1957C 10.32218

DISPLACEMLNT THICANLSS - CONSTANT DENSITY : .i78tt .08132
MOMENTUM 1HICK\LS - CCNSTANT DEN ITY : .06108 .06119

SHAPE FACT60 1 - CONSTANT DENSITY : 1.Z8766 1.32902

LOCATION -X- 6b. 4OfC

Z = -6 INCHES

K = 0.2 x 106

Table 37.



KLb'i1x TAPL 4752R- FILES 66-88, RUN 1, PTS.1-22 10/15/80

PuN N0. 1. POINT 20. GPI NO. 2

REDUCEU PPUFILE DATA

Y Y/ u 7 U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA LJTAU UI.) T( Y(.)
1 L0C46 ..07 26.37 91.13 .343 .232 -14.886 7.757 5.016 7.475

2 .C0!3 .Cb 27.S3 9C.72 .358 .255 -14.545 8.u98 5.521 6.605
3 .LC09 .J10 31.79 69.92 .413 .3CO -13.291 9.352 6.503 11.188
4 .OLt2 .L12 35.66 b9.37 .464 .332 -12.146 10.497 7.185 13.267
5 .DO93 .613 37.75 89.01 .490 .3V2 -11.538 11.105 7.b23 15.063
6 Llu7 .15 39.63 6.57 .518 .377 -10.925 11*718 8.167 17.323
7 .0124 .Clb 42.11 68.03 .547 .408 -1G.253 12.390 8.836 20.068
8 .Z146 .021 44.22 87.65 .575 .430 -9.633 13.009 9.310 23.619
9 .01b7 .Z24 45.51 67.37 .591 .446 -9.254 13.389 9.648 27.010
10 C01o2 L02b 46.43 87.27 .603 .451 -8.963 13.060 9.776 29.431
11 .ZI;7 .f26 46.7k 67.12 ,b07 .460 -8.897 13.74b 9.961 31.853
12 ,CZ14 .- 31 47.r,4 66.E4 b1s .473 -8.656 13.985 10.236 34.598
13 .L237 .:! 4B.. 66.61 .b29 .489 -8.393 14.250 10.5e3 36 311
1' .2C25, .Z37 4A. 66.42 .636 .E00 -8.245 14.397 10.826 41.863
15 .,272 _.31 49.4'- 66.!5 .642 .504 -8.111 14.532 10.909 43.961
16 .u336 .046 50,9i 66.fr5 .62 .E21 -7.663 14.980 11.274 54.294
17 ,4L6 ..sb 52.34 oS.64 .68 .544 -7.247 15.39b 11.779 65.595
16 T476 .._68 s3. b o5.4 ,b9l .558 -7.064 15.639 12.0R2 76.896
1 .Z53, .-76 54.19 85. T3 .7C4 .579 -6.700 15.943 12.537 86.260
4 .Cbo. .6eb tS.L4 .4.E2 .715 .591 -6.4s2 16.191 12.796 97.561
*I .,6

7
& .297 55.r7 04.74 .727 .595 -6.176 16.465 12.892 109.508

.C .27 7 .1C5 56. 04.53 .73b .6C7 -5.977 16.b65 1314b 119.C33
z3 -F.L6 .11t s7.% e".27 .745 .L22 -5.765 16.65b 13.471 130.173
2. .2677 .125 :7.9 84.c; .753 .632 -5.564 17.058 13.b6 7 141.636
15 .Z 37 .13. t .42 63.%o .759 .E43 -5.457 17.186 13.851 151.322
Lb .1IL

7  
.14. 59.22 63. 4 .76j .64b -5.222 17.421 14.00C 162.623

27 .1C74 .!E,- 59.64 63.P9 .775 .44 -5.097 17.54b 13.940 173.4 C
28 .1137 .1b3 oC.27 63.8U .7F3 .649 -4.912 17.731 14.044 183.611
29 .12 172 oc. S4 63.53 .7e7 t.64 -4.632 17.811 14.378 194.569
3P .127L .Ie2 1. 22 63.24 .795 .be1 -4.638 18. 05 14.743 205.729
31 .1447 .iC7 u2.!u 83.C1 .609 .6Q -4.316 18.327 15.024 233.659
32 .IbiZ 23Z 63.'b 62.F2 .823 .70b -4.G4 18.639 15.282 261.912
33 .17 4 .2E7 64.2t o2.5b .835 .719 -3.740 18.903 15.575 289.680
34 .1973 .282 '5.43 62.15 .85L .743 -3.395 19.248 16.083 318.579
35 .2145 .307 b6.12 61.99 .659 .752 -3.192 19.451 16.277 346.347
3b .2325 .332 t.7. '5 61.73 .671 .768 -2.918 19.725 1b.631 375.408
37 .249( .357 o7.Z 61.62 .877 .773 -2.761 19.662 16.73b 403.015
36 .2675 .383 b8.31 o1.35 .6e7 .788 -2.548 20.-95 17.Ob8 431.913
39 264. .407 o9.PE 81.14 .895 .600 -2.3b 20.263 17.332 459.197
4Z .325 .433 o9.64 8.E3 .905 .818 -2.155 20.488 17.708 488.419
'1 .3625 .518 71.5b 0C.I .930 .855 -1.5e4 21.Z59 18.505 585.286
42 .2'e7 .bC4 73.09 7Q.60 .95L .688 -1.140 21.503 19.220 682.476
43 .4826 .69L 74.3t 79.C7 .96o .918 -.7bb 21.677 19.884 779.181
44 .5424 .

7
7v 75.!7 78.66 .979 .40 -.470 22.173 20.365 875.725

45 .oz, 2 .661 75.9b 78.93 .967 .955 -. 3L0 22.343 2C.71 972.753
40 .6626 . 47 76.1: 78.07 .992 .r75 -. 1b2 22.4bl 21.115 1069.782
47 .72 5 1.233 76.82 77.05 .995 .462 -. 108 22.53: 21.257 11bb.487
48 ,78 5 1.119 76. 6. 77.7 b .996 .991 -. C51 22.592 21.467 1263.354
49 3'. 2L 1.2 4 76.A7 77.73 .999 .9Q4 -. D30 22.b13 21.527 13b0.059
5C .C02. 1.29u 76.r% 77.68 1.0O .9Q7 -.016 22.637 21.588 145.b926
D1 . 625 1.37b 76.4 77.65 I.0C0 S999 -,OL7 22.b3o 21.b28 1553.954
52 1.C227 1.46i 77. % 77.6' 1.000 .999 .010 22.b63 21.642 1651.144
s3 1.-t28 1.t4b 7b .Q 77.63 I.0c0 1.00C -.003 22.39 21.655 1747.850
54 1.142F I.t34 77.2. 77.63 I.0Co I.CCD .069 22.b52 21.655 1845.C39
55 1.ZC25 1.719 76.C6 77.t3 I.Co 1.6CO .Ou5 72. 47 21.655 1941.422
56 1.3 1.,7t 76. 3 77.54 .9' 1..02 -. C 4 22.oC3 21.696 2231.538
t7 1.5622 2. !4 76.9: 77.tj .999 1.L2 -. %L) 22.623 21.69b 2522.139
58 1.7421 2. 4 1 76. 77,e 2 7.9q 3C2 -. 02b 22..17 21.b62 2812.578
69 1.42.2 2.746 76 .F 77. 6 .999 1. C2 -. 025 22.ble 21.b89 31C3.179
'.O 2.1L21 3.o0 76.7b 77.62 .997 1.L01 -. 0b4 22.579 21.669 3393.779
61 2.2822 3.263 76. '3 77.6.j .997 1 .C2 -. 070 22.572 21.69b 3684.541

b2 2.46 6 3.521 76. 74 77.E1 .997 1 001 -.07 22.57o 21.67b 3975.788
o 3 2.b424 3.77k 76. 72 77.61 .997 1 .22 -. 072 22.571 2 I. 682 4266.065
.4 2.6222 4..35 7b6. 77.63 .997 1.000 -. 070 22.573 21.b55 4556.343
b5 3.00Ci 4.2r3 76.7 77.61 .997 1.2CI -. 079 22.564 21.676 4847.267

Table 37.



KLDM21X TAFC 4752R- FILES 66-86, PUN 1, PTS.1-22 10/15/80

RUN NO. 1. PUINT 21. Nc. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 77.042 77.042
FREE STREAM TEMPERATURE : 77.578

WALL TEMPERATURE 7 95.150
WALL HEAT FLUX = o048JC

FREE STREAM DENSITY : ,u7458

FREE STREAM KINEMATIC VISCOSITY = .0001657
DENSITY OF FLUID AT wALL : .07222

AINEMATIC VISCOSITY OF FLUID AT WALL = .O0ulT4
WALL/FREE STRFAV DENSITY RATIO: .96833
LOCATION REYNOLDS NUMBER (REX) = 233q761.59
INPUT VALUE OF VELOCITY DELTA : .91D00

INPUT VALUE OF TEMPERATUkE DELTA : .97000
CALCULATED DELTA .69962

DELTA 9q.5 INPUT : .bOO&C
DISPLACEMENT THICKNESS (DELSTAR) .08452 .08479

MOMENTUM THICKNESS (THETA) = .06040 .06049
ENERGY-DISSIPATION THICKNESS = .10890 .10891

ENTHALPY THICKNESS = s00352 .00352
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.39939 1.40159
SHAPE FACTOR 32 (ENFRGY/THETA) = .80299 1.80039

MOMENTUm THICKNESS REYNOLDS NUMBER = 2339.79 2343.44
OISPLACEMENT THICKNESS DEYNOLDS NUMBER : 3274,28 3284.54

SKIN FRICTION COEFFICIENT : .0i3777
FRICTION VELOCITY = 3.o4240

LAi OF THE WALL CONSTANT (K) = .100C
LAW OF THE WALL CONSTANT (C) = 5.00000

wAKE STRENGTH = .10156

CLtuStqS 'OELTA' INTEGRAL = -1.73613 -1.84027
CLAUSEPS '' INTEGRAL = lC.25166 10.33961

CISPLACEMLNT THICKNESS - CONSTANT DENSITY : .u788 .08127
MOMENTUM THICKt.LSS - CONSTANT DENSITY: .U611 .06111

SHAPE FACTOR 12 - CONSTANT DENSITY : 1,29225 1.33CO2

LCCATION -X- b0.4O00C

Z = -6 INCHES

K 02X 10

TabLeTable 38

... r .. .. "I ..... l



KLDM.X TAPL 4752q- FILES 66-86, RUN 1, PTS.1-22 10/15/80

RUN NO. 1. POINT 21. GRID NO. 2

RECUCEO POOFILE DATA

Y Y/ u T U-LE
N INCHES DELIA FTI/SLC DEG.F U/UE THETA UTAU U(*) T(.) Y(*)1 .D243 ,..b 24 .c6 91.70 .323 .196 -15.340 7.303 4.238 6.998
2 .056 JOb 27.44 C.75 .356 .250 -1'..5b 8.064 5.406 9.4233 ...Cb7 .,11C 30.59 90.36 .397 .273 -13.653 8.991 5.887 10.677C .075 .011 32.76 09.92 .425 .298 -13.014 9.629 6.431 12.1705 .608F .113 36. -o 80.36 .468 .329 -12.044 10.0cu 7.112 14.2716 .0102 .51s 38.91 88.94 .505 .354 -11.207 11.437 7.632 16.5347 ;1116 .Z17 '11.20 0P.'s5 .535 .3P1 -10.533 12.110 8.226 19.120
8 .U125 ,uIA 41.;9 66.31 .545 .389 -10.302 12.341 8.401 20.251
9 *l147 .021 44.06 67.95 .572 .410 -9.686 12.957 8.841 23.80710 .0oF .524 45.'u9 87.55 .59o .433 -9.274 13.369 9.341 27.201i 0 .1,2 .?6 46.24 87.27 .6C1 .448 -9.038 13.605 9.680 29.6251 2 , 202 .s29 47. 1 87.11 .612 .458 -6.767 13.650 9.877 32.69613 .216 ..631 47.F3 86.97 .620 .465 -6.593 14.05J 10.045 34.959

14 .0233 .633 48.32 86.72 .627 .480 -8.442 14.201 10.355 37.7C715 .L256 .u'7 49.17 66.42 .638 .4)7 -8.192 14.451 10.725 41.42416 .L276 .o39 49.6o 66.27 .b45 .505 -8.049 14.594 10.904 44.65617 ,Z24; J 42 50.26 86.21 .650 .5c9 -7.930 14.713 10.986 47.061
1 ,L3 . ub51 51. 37 65 . ,o67 .526 -7.545 15.098 11.359 57.26319 .L427 .J61 52.63 65,F5 ,63 .546 -7.174 15.469 11.792 69.061
'c ,CLi5 .71 53.73 65.27 .6c7 .562 -6.850 15.793 12.143 80.C5221 o. _ .179 5 .'i 85.C9 .7Cc .573 -6.6o6 15.967 12.364 89.426i2 .624 .,F9 55.?1 ou.97 .716 .5FO -b.367 16.256 12.512 100.90123 .06'' .lc 56.1; 6'.c .729 .589 -6.129 16.515 12.714 112.538
L, 

-
7 ! .IC% t 6.74 bt4.t2 .736 .599 -5.9o7 16.677 12.937 121.750

t5 z 6.2 .118 57.'o. b4.35 .746 .615 -5.749 16.694 13.269 133.3872b :693 .120 58.[6 84.09 .754 .629 -5.574 17.069 13.583 144.377
27 .09D3 .13b 58.52 83.98 .76, .636 -5.445 17.199 13.728 154.07528 .1C24 .14o 59.21 63.64 .766 .643 -5.242 17.401 13.889 165.55049 .1cv4 .156 59..l 83.7,3 .776 .647 -5.034 17.609 13.966 176.863
30 1156 .165 bO.12 b3.59 .780 .658 -4.973 17.671 14.206 186.e8431 1224 .175 b0.7o o 3.c; .789 .663 -4.760 17.863 14.309 197.87432 .1297 ,IS5 b1.58 o3,3 .799 .667 -4.544 18.100 14.394 2C9.673S3 .14t7 .21C 62.3o 83.C6 8C9 .687 -4.315 18.329 14.831 237.14934 .1641 .235 b3.44 63.23 .823 .690 -3.998 18.645 14.892 265.271
35 .113 .25 64.4L 62.64 .836 .712 -3.714 18.929 15.368 293.070
3't .199E .285 t)5.5'. 82.21 .651 .736 -3.361 19.262 15.897 322.46537 .21b7 .31C 66.16 '1.93 .659 .752 -3.198 19.445 16.243 350.28436 .23 4 .335 07. 10 61.75 .E71 .763 -2.922 19o721 46.465 378.89239 .4515 .360 67.ri 61.35 .882 .785 -2.683 19.960 16.956 406.5294C .Z6O .365 68.52 o109 .689 .806 -2.5C5 20.138 17.270 435.62141 .2901, .41C b .17 61.09 .656 .600 -2.315 20.329 17.268 463.097
42 .3046 .435 

6 9
.7u o0.78 .905 .818 -2.156 20.487 17.659 492.35043 .364E .521 71.66 8G.07 .930 .658 -1.577 21.L67 18.527 589.162

44 .424t .t),7 73.24 7q.64 .951 .863 -1.117 21.527 19.060 686.29745 .4P45 , Q3 74.i1 79.27 .96 . ,915 -. 775 21.669 19.754 783.1094b .5445 .776 75.3 L 7f.6.. .976 .942 -. 494 22.14Y 20.332 880.C8347 .63411 .064 76.11 78.27 .986 .963 -. 272 22.371 2C.732 976.895"8 .06.6 .9% 76.4'. 77.96 .993 .97a -.106 22.477 21.122 1074.19149 .7245 1.-3t) 76.r3 77.87 .997 .993 -. 062 22.581 21.226 1171.0035: .7F44 1.121 76.q: 77.71 .996 .992 -. 0%3 22.b03 21.424 1267o81551 .8L,.4 1.2C7 76. b 77.66 .999 .995 -. 024 22.b19 21.482 1364.78852 .9C47 1.293 77.C6 77.62 1.CO .998 .010 22.654 21.535 1462.247
53 .964. 1.379 77.C6 77.'b1 1.0;0 .998 .Ob4 22.t46 21.554 1558.7.5b
54 1.024t6 1.465 77.C1 77.59 I.DG .999 -,010 J.34 21,57J 1656.032
55 1.L65 1.65 S S 77.2t. 77.5 1.00I 1.001 .0L5 2.649 21.61 1752.844
:6 1. 14 1.t3b 77 . V 77.5, .00 1.0: .0Cu 22.b47 21.580 1849.817
57 1.26 4 1.722 76 . 7 77.55o .9 9 1.00 -. 021 22.b23 21.589 194b.791
n8 1.3642 1.v7w 76. ct 77.52 ,999 1.Cc3 -.C4 22.c19 21.662 2237.22659 1.562 2.236 77.C2 77.6 1.000 1.c -. 0u5 22.638 21.614 2528.147
b6 1.7441 2.493 76.97 77.55 .999 1.0G2 -. 020 22.b23 21.623 2818.906
61 1.,242 2.75, 76. So 77.50 .996 1.CO4 -. C47 22.597 21.683 31C9.968
L2 2.1042 3.LO9 76. q 77.'1 .999 1.04 -.025 Z2.618 21.669 3400.908
63 Z.24 1 3.265 76. qt 77.'1 .999 1.C04 -.025 22.18 21.669 3691.667
t)4 2.4645 3.523 76.64 77.r3 .997 I1.C3 -.059 22.584 21.648 3983.234
o5 2.b445 3.760 76.P4 77.54 .997 1.Z02 -. O b 22.585 21.629 4274.154
6b 2.o241 4.:37 76,, 77.52 .998 1.003 -.043 22.60 21.b56 4564.428
07 3.00'44 4.24 76.?'. 77.53 .9

9
o 1.C03 -. 05u 22.589 21.649 4855.833

Table 38.

t



ALUMZIX TAPE 4752R- FILES 66-889 RuN It PTS.l-22 IC/15/80

RUN NO. 1. POINT 22. GPID NO, 2

BOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO wALL WALL TO Y+=35

FQEE STREAM VELOCITY = 81.159 81.159
FREE STREAM TEMPERATURE 7 77.860

WALL TEMPERATURE = 95.430
wALL HEAT FLUX = 904846

FREE STREAM DENSITY : *7454
FREE STREAM KINEMATIC VISCOSITY : .C001659

DENSITY OF FLUID AT wALL = .07218
kINEMATIC VISCOSITY OF FLUID AT wALL = .ODu1756

wALL/FFEE STREAM DENSITY PATIO = .96835
LOCATION PEYNOLDS NUMBER (REX) = 278b89.*4
INPUT VALUE OF VELCCITY DELTA = .91000

INPUT VALL'E OF TEMPERATURE DELTA = .970Ci
CALCULATED DELTA = .73042

DELTA 99.5% INPUT ,UOOOO
DISPLACEMENT THICKNESS (DELSTAR) = .08443 .08472

MOMENTUM THICKNESS (THETA) .06060 .o060b5
ENErGY-DISSIPATION THICKNESS = .10949 .10945

ENTHALPY THICKNESS .L383 .00383
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.39323 1.39695
SHAPE FACTOR 32 (ENEPGY/THETA) = 1.80673 1.80460

MOMENTUM THICKr.ESS REYNOLDS NUMBER = 2470.63 2472.67
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 3442.16 3454.20

SKIN FRICTION COEFFICIENT : .053776
FRICTION VELOCITY : 3,58340

LA 01" THE WALL CONSTANT (K) : ,410[i
LAw OF THE WALL CONSTANT (C) : 5.000Do

WAKE STRENGTH : ,05566

CLPUSERS 'DELTA' INTESRAL : -1.73866 -1.8322C
CLAuSEQS 'G' INTEGRAL : 9.93825 10.06549

DISPLACEMENT THICKNtSS - CONSTANT DENSITY : .L7868 .08090
MOMENTUM THICKNESS - CONSTANT DENSITY : .06122 .06127

SHAPE FACTOC 12- CONSTANT DENSITY : 1.28518 1.32024

LOCATION -X- 68.4UOCD

Z = CENTERLINE
-6

K = 0.2 x 10

Table 39.
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KLDM21X TAPE 4752R- FILES 66-88, RUN 1, PTS.1-22 10/15/80

QuN NO. 1. POINT 22. GRIO NO. 2

RELUCED PROFILE DATA

Y / T U-UEN INC4-ES OLLTA FT/SEC DEG.F U/UE THETA UTAU U(+) T(*) Y(-)1 .0C3E . c5 26.9k 91.63 .332 .216 -15.136 7.512 4.b68 6.5142 C353 .b07 28.23 90.83 .346 .262 -14.770 7.879 5.895 9.0653 ZOtlq .008 30.2o 90.51 .373 .260 -14.204 8.45 6.306 10.085
G .GbB .009 33.37 9C.C3 .411 .3C7 -13.336 9.313 6.920 11.6165 .0061 .Z11 37.17 89.43 .458 .341 -12.276 10.373 7.691 13.P276 .0,97 .C13 4C.93 88.93 .5C4 .370 -11.226 11.422 8.339 16.5487 .0111 .G1 42.87 88.60 .528 .389 -10.686 11.963 8.756 18.9298 .18 .016 43.6o 86.46 .538 .396 -10.4 6 12.183 8.933 20.1199 .14[ .J19 46.14 89.16 .569 .414 -9.772 12.676 9.320 23.L6110 .Llbc .L22 47.83 67.86 .589 .430 -9.301 13.347 9.686 27.26211 .161 .025 49.09 87.49 .6C5 .452 -6.948 13.700 10.182 30.83412 16 ..27 .9.15 87..2 .61 *456 -8.737 13.912 10.269 33.38513 .-211 .L29 5C.55 67.34 .623 .61 -8.542 14.107 10.382 35.93614 .0226 .331 51.12 87.11 .630 .473 -8.383 14.26b 10.665 38.F2715 .0251 L

3
,4 51.72 86.79 .637 .492 -8.216 14.433 11.079 42.73816 .271 .037 52.3i 86.63 .644 .501 -8.063 14.59b 11.286 46.14017 .02 7 . 3. 52.85 66.5S .651 .505 -7.e99 14.749 11.386 48.861A .C38' .069 54.54 66.18 .672 .526 -7.429 15.220 11.858 60.25519 .C422 .j56 65.68 e5.99 .686 .537 -7.110 15.539 12.103 71.82020 .306 .167 56.96 b5.84 .702 .546 -6.753 15.b90 12.295 83.21521 .05 C .c75 57.74 85.58 .711 .561 -6.536 16.113 12.632 93.589d2 .26 6 .115 58.73 .5.!3 .724 .575 -6.2s8 16.390 12.953 105.49423 .o6 .N9 59.53 05.C0 .734 .594 -6.036 16.613 13.381 117.05824 ,0751 .103 60.14 84.81 .741 .604 -5.665 16.7 4 13.617 127.77325 .Z62c .112 -. pt 04.71 .75J .10 -5.6b6 16.983 13.743 139.50826 .Cao .122 o.bc 84.65 .759 .613 -5.459 17.190 13.822 151.24227 ._950 .13k 62.07 64.43 .765 .626 -5.326 17.323 14.112 161.61728 .102C .14C 62.72 84.27 .773 .b35 -5.145 17.504 14.312 173.52129 .1Lo9 .149 63.42 64.17 .781 .641 -4.951 17.698 14.445 185.25630 .1153 .i5 6 b3.2 63.99 .786 .651 -4.84C 17.6C9 14.675 196.14131 .1218 .167 b4.43 83.93 .794 .655 -4.6b9 17.98u 14.754 2C7.19532 .1290 .177 64.76 o3.84 .796 .059 -4.576 18.u73 14.861 219.44033 .14 t0 .2Cc o6.C3 63.6C .814 .673 -4.223 18.426 15.171 24e.35234 .1636 .224 67.22 83. 32 .827 .689 -3.919 18.729 15.536 278.28435 .18Lr .24a 68.09 83.17 .639 .698 -3.647 19.01 I -26 307.70626 .19o .272 69.12 82.76 .852 .720 -3.-b1 19.2R8 1, ,! N 336.31837 :2151 .t96 69c,. 82.4, .861 .738 -3.144 19.5C5 It . 367.230

38 ,234C ,32L 70.91 82.25 .874 .750 -2.8b2 19.787 16.b 398.01239 .25C . .344 71.41 82.06 .880 .760 -2.721 19.926 17.12 426.743 .269 .369 72.16 81.80 .889 .776 -2.511 20.136 17.486 458.217,.1 .28b9 .391 72.4, 81.58 .896 .788 -2.3L5 20.343 17.761 486.27842 .31,3c .41t 73.4L 61.49 .905 .794 -2.144 20.505 17.881 516.89143 .364C .496 75.31 t0.65 .928 .641 -1.631 21.016 18.957 619.102
44 .424[ .591 76.9 60.14 .949 .870 -II5 21.483 19.614 721.14445 .484C .ob3 79.26 79.S3 .964 .905 -. 808 21.6 1 20.386 823.16546 t 543 .745 79.24 79.2? .97t .924 -. 535 22.114 20.815 925.05647 .6043 .c27 79.9, 78.72 .985 .951 -. 330 22.319 21.429 1027.77848 ,0643 *910 1C.41 78.39 .991 .970 -. 208 22.441 21.849 1129.619
49 ,7241 .991 60.9L 78.32 .996 .974 -. 093 22.555 21.939 1231.52150 .7838 1.73 81.04 78.14 .999 .98 -. 033 22.615 22.173 1333.05251 .643; 1.155 81.17 76.1b 1.000 .983 .0C3 22.652 22.153 1435.2b3z2 .3c30 1.236 01.19 77.90 1.0CO .996 .010 22.b58 22.481 1537.305
53 .9639 1.320 61.19 77.87 1.Oc0 .999 .006 22.b

5
7 22.517 1639.34654 1.0238 1.402 81.15 77.P7 1.000 1.00 -. 002 22.647 22.524 1741.21855 1.3841 1.4e4 61.14 77.86 I0CJ 1.000 -. 0u6 22.o43 22.531 1843.769D6 1.144C 1.5E6 61.21 77.85 1.00 1.Col .014 22.t62 22.5k6 1945.64057 1.2,44 1.649 a1.2o 77.63 1.0CI 1.001 .02b 22.b74 22.567 2048.36258 1.3837 1.b94 81.26 77.83 1.u02 1.02 .035 22.683 22.573 2353.29659 1.b636 2.141 81.24 77.64 1.01 1.001 .023 22.t72 22.566 2659.250

65 1.7437 2.367 61.17 77.A5 1.00 1.001 .002 22.651 22.552 2965.544b6 1.9237 2.o34 81.cb 77.83 .999 1.001 -. 029 22.626 22.567 3271.66962 2.1536 2.680 61.07 77.82 .999 1,002 -. 025 22.624 22.581 3577.623o3 2.2837 3.127 61.06 77.P2 .999 1.002 -. 029 22.620 22.580 3883.917o4 2.4539 3.373 61.00 77.86 .998 1.000 -.045 22.t04 22.538 4190.38165 2.6442 3.620 80.96 77.85 .998 1.01 -. 056 22.593 22.552 4497.016t6 2.b2 3 3.866 E1. 0c 77.85 .998 1.001 -.045 22.60 4 22.552 48C2.10b7 30;40 4.113 60.pb 77.85 .997 100 -. 078 22,571 22.545 5108,924

Table 39.
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CI PLtCr'NENT Tk!C NE-SS- ;0NtCLE . tLJ-EEr = bC7*17 4E!.ol
S ",1 F FI C II( N CEFFICIEN T =

r p I (Ii~. V LCCITY=
Lhk, Cr 1h-F 6ALL C(NSTtNT (K) 41W
LAv, C ' TI-E WAL L C C~TT t. S I C)= 5. C LC

kl'E Tt-FN.CTI =

CLLLFE;:S O'EL1f' !N'TECDAL = -.7ct -*367f-l

1rI'%L4CE'T TPICK\ESS - CC SIPNI flE .SIjY7 Zt6o2S
k L ', 7 L TFCP*,ES " - CC c: I ?N T F-L .SITY = oLl'j5" . C ~14-1

SA-4F-E FACTCr 14 - LCC~iTNj flLfSITV 1,E32o~4 1063e1

L CCA T TC' % X L~ C

Z CENTERLINE

K 0 v7 5 X I C

Table 4o.



.(1Z6 AFL 47:;2 FILEC 115-14!, RUN 3, P1S.j-19 Z1' E
= , C. - . PC1J.7 4. GIL~ 60, 2

.7t ~ ~ E 74cPF10 Cl

E C E EL I F I t-C rE C L/b - 71C 4 1 L 7 3 1 .243

I. t11 7.' 112Lt *2'1 .127
L,47 11. .2 t .145

14 .L' .1% i. 1t6. ii .365 .27t
. I 

"  
.l7.9 ,* I . .45,: .37

5 L~ e ic.I 4P E*377 L3
Sr . . . . . . 5q r . 4 4 5

4 a 9 .cC5

2 i~ 7 . 7 •

' *'.' : 77 .7,6' 7
c 

* .

it .It .26' 4 7 ' *7,o .74

7 1 2 .. e i. a .L1
7- 1 4 a 7 ts y 9e 7

7 4 2 , 7 7 . 91 . 9, 2

7 7C*34 .7 . ' .L

7' '7 .1 7 I7 *.' *971 c

5 '5 7 7 1 a 
, 4  

74 77. f . .I95  I.9bz
3147 1 77. 1 4 1% L,995
1 1. 7 .r-Z

1 . 7 1 t ; 7 t7 7 . t L 9.L 3 0,

3 2 t 71 E[ 7 C7. I o ,Uro
.6 1. 7 2 .. , 77.t 1 1. 4 1.L

- *.3 I v' 3 7 1.35 ' f I.

.r - . .1. 77.6 f L C• I
34- .c'l

T  3.769 'r.S 77.61 . c 1.3 C
35 .2"17 1. 7 . 77.7 1. 1 CC

3' 7 ''1 .. . ~ ~ *C .3

4 2. 7 77., 3 .9"7 1.4CC

"- . 1- o, 7 .t .> * 4
52 ,1-7 3., - 77.,tl . C, 1c 4 C

* 7.' '. 7 7.; . 4 C L4

43 7'1 4 ~ - 71'.6 L 9 ~ 2

5. 7. 1 c.
7 

'. c 77.' : E 4 j.2

52 1.'1 .. ' - 77.6 C ', ice 2
C12. -17 -. 77.t) IC .:CZ

Table 4o0.

4,



f:L . C. T t:.T

7CLN!PY Lt~YEP FPCF1-rT]EF KAR
LINFAP SUoLAv7P

T L W fL L hwLL TuY+3

I LL I "Fr kfTJUR 11
* L L I-LtT FLLY

'INEPJiIC WPEsITY 1( L IrLObi . LL14
LI NSIIY CF FLLIE tT ,ALLC7!

Tr' L.L VL C F VL1Iv . 1 ET
jitPLT ALLE CF CELT =hI~ *17:1A

CELIA INPUT 7~~TR oC31b6

P~~JTL 1-II1N1S T-ETAI Z C1L421o041

F 'i 1Z (L TAR/T-ETA) = 20312'5 l,2L
-LTh F t(T Cr -2 (F N EZY/TtHLTA) o (-&4132 1 &7 193 '
L I"C~F'. T -IC FS ; YN(LCS N44'&EP Z 74Cb14

S~1~FIJC2C1.(CEFFICIE7.7

LtL- cr TF-Cr 6ELL CC%~Sf1-.T (K) ou* L

CLPLt~.rS I LLIA' 1PTCFAL 7 -,494C5 *Z,
CL--L'E"' *(' llAtEGR4L 5.1IE2 29E>

ClI PLA~CL '-IT TP'C ,ESS - cC ~~ rFNSITv mc3:L 44
2~L P T f- C pN E rS C C S tt,. ~E I T v C14 62 1
SH~rE Ft.Clrr 1Z CC 51t%7 rLkSITY 2,C5498

LL A 1 c -Y 12.Lo r C CC

Z 46 INCHES

K C.75 X 1G

Table 412.



r AOAIO 096 UNITED TECHNOLOGIES RESEARCH CENTER EAST HARTFORD CONN F/6 20/4

DATA REPORT. VOLUME 11* VELOCTY AND TEMPERATURE PROFILE DATA F-ETC(U)
JAN 81 N F BLAIR F49620-TC-O0M

NCLASSIFIE7D.TRC/R81-912 38-16 AFOSR-TR-81-0515 N.E3EEEEEEEEEEEE
lElllEEEEEEllE
IIIIIEEEEEEEEE
EEEEIIEIIIIEEE
EEllEElllEEEEE
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KLC%26( lnrL 47E52 FILES 115-141, RLN 3, PTS.1-19 10/Ii/eC

L
,  

C. 2. 10 ,LT t. GRI. NO. 2

;U LCEC FLCFILE Ll:1'

Y Y/ L I
I \CE rELYTt r7/ EC r L.I L/LF TEA

1 .C2 7 2.72 11 z.I I' .Gpi
.2 .:e 7 3.!s 112.2L .Zc .111

3 .CCS . -A :.r 4  112.tk .112 .125

5 C' j7 t.Sc 11t.CE 1' .16C
6 .% . L' 2.11 169p.I l.2 .21 .193
7 .:ice .J 3 !L.?7 iCe. IS .7L: .122

ClIt .L-9 i.63 127.22 .Z77 .237
.C173 .1Cz 12. 3 166.C ! .327 .264

I .1 .172 14.L: Ic6 .I 317 .2 9

12 .6 t .1'? he. l I1." .437 .3 4
11 L176 .175 1* .!E 1 9.5, .47L .433

1 .. LI I 1. 97. t .52 4 .54

I: L,-1 .'17 I7.'L sr.' .71 .372
2 . : T' . 1. , 27. i .773 .7"34 .4 61. .4764

.4 4 :..I 2 1 1 & . E . LU .e?7

' .'u .5 5- 1 Sic1 .9292 7. .t , 7 L 
7 4

.C1 .91 .t'i
2 C 4 .c 1 z 7%. 7 7 .7&6

z * 5 4 7 7.% .961 .7Sl

z1 .1-16 .7 '' r 72 1, .9's .97
2 . 7 1 i 7.c 77. .9 C7
2r 1"' 7i ' 77.cc *9L .947
31 .V1 '.*r 22 77.2 ..c .993

32 .1''7 .,59 ' 7.;' 77.5% .9C7 *g99
33 .1;4 1.511 '3.L4 77. % 1.6%5 .9977 .1 1.476 - 77.42 97 1 fc I

At .14: 1 7t' E 774 F .25 7.6J

31 .215 12' '4 77. .7e v..I:.:

31 1-14 1 7 2 F i 77 EE ,c7 1 q62L

* 42 .2634 3. c J9 ci 77.2% 1.2'7 1.C

41 . 7 .1 . C 77. L .9 1,63
42 I.L33 71 7.C7 77..% 599 1.0267

44 1.53'5 1.I7?' .12 77.2 .S2 CI .9
3C 1..' ' 7.5 3z.74 77.- .9C7 I.999
37 .522 1 -17. s 77.25 .9% 1.26I

47C 143 '.7 3 261 7.4. 7. .% C 1.v I LZ
3 .4 2 :.9 4 6 77 .97 1 ,
49 .21' S .29 2 .c 77. S 19 .2
41 2 r34 1 77 ZC 9% 1.C66LD

57 3' 431F C 77. 9 .9 1.661

5 ?I.Z! L L.271 '7. 77 .S I.57 1.CLI

54 1 E63 11 7 'c.Z! 77 . t9' I 1.Gc

4 2.4'!' 1 .6, 'L 1 77 . r. 7" 1.L6-61
4 ; 2.2 1..1 7, (2 d 7 . sQ.1 IL6%

57 4.! .. c 3 7.1 77. £ s929 ILE2IEz b-- -4 4. t 2 .77. 1 ., q z1

Table 4.



KLE6 -CTAPE 475 ; FILLS 115-143, RLtN 3, PTS.1-19 1C/1I o/IEC

PO. C. * (cINT ID'..

cCLN~Ct;Y LAYER P (FEZT1ES STAfhLhFD
LINFAP SUELAYER

INTERFOLATIO% FUNCTICK FkCM
TC IWLL 6ALL 7C Y.=3-

F E E ! 1;;LII VELOCITY: = fE1
rprE Sj~f1p 1EPPFRATURE = 7C*773

bALL -EAT FLLY o *C 413 C
Rp E E EAt' FEPSITY s- .7 57 4

CrNSITY CF FLLIC '1 kALL o C7%69
-rATIC vilrST CF F6EAl~ALL O *CV1F41

6tL/U SIREt" FEE SITY PATIO:*37
L LC C A I- C RLYr\CL[ K'LMEEP IP EX) 2 4 417 1.
1k~rLT VAL~r CF E L (CI T Y E L T t=2

INFL7 PLLL CF TLEPtT Rf7L kC*C !L T t :1
C tL C LL A1 ErE L T P

I E L1A cr Tr1 P LiT = .132 CC
LISPLACLYPVT THIC ES! (CrLSTAR) = .CL6 0023,11

EftL~-EIlIPtlILN lI~IWESS = C2219 .C22t~c

SI-IPF FtCTCR 1 - (1EL!TtR/TI-ETA) = 2*22516 10816314
SVI-L FtC7Cr -2 fNtERC'v/11ETA) = 1.6'4:92 1*724f-3

[l'FPL4ClrvENT B-lCKdFSS 9 LYNCLIS NLutFEr 5relo~1 47Z 73
SK KI N F,:IC T 1U, CCEFrIC1ENT =

F;;I CT]CN VrLCCITY=
Lt CF TI-E 6UALL CCNSTANT (K) = 4 1 CC C
L8. CF TI-E hPALL CrNSTNT (C) = 5 *C C CC

ht.PE STkEhC-IP 7

CLtL'.LrS-I ELT t' ltTE(,AL -1779 -3E
CLt6SE; '(-' I'IEICFAL = 4 * 6e

7!'-FLtCE 'P, T-:Ckf.ESS - CC PS 7f,7~ CENSITV r : C6C24
h'LYEITLw TI-1C'E.ss - Ccp~slitr rE! CITY = .Cl3rvl .s7

SHAZE FACTCr 1 - CC Slf?'l rEE\SITY = .E7395 1.6557C

2 -6 INCHES

Table 42.



KLEk6 C IAP[ 47 Z FILLc 115-143, R~h 3, PTS.1-19 1C/15/kC

c C. .* .C.O T o.o 2

A LICFL FrCFILE JL sI

V Y L I
I' K L E S C rL If F T/ tC C E C .F L/Lr 7 ,-F TA

1 .1 7 .43 7. c IIC. '- .2 : .123

2 .L .E L C 7  1Cc. . 2 .1E2
C . 71, L I ; FC I CE. t *2' r 17Z

' .[ ;z .lL IL..el 1 7.[S .2fi .195
, 1 1C 1. E L . .32t .226

1 . 16 .- ;t 12.71 I9 , .3.L .242
7 .L1! .1 i 1 . .'4 .2F5

p *LIM 1 12.7C 3 .C .4 1 . 53 c

12 .2: .76' 1;7 '77.' .1L - .1341
I .LJI7 .7 .I I7 Em 1'i .7.4Ct

1 l .L-2 -' . 77. 4 ' 5 r *54!

S4 i.7 i ' 2 .: 77 .& ,o .475

'L , .7's '7. ' 77., .9E3 .56e

1 .1-7 z E E .7 cS .(9;

t .i [ .4t 2t4 k74. c . 4 l.C 5

2 .2 27 L .S t 77 9 C, .L92
17 ti C 7~4 : r 71 . t s . f l. 32 E 1 . 2 77. q *.C *9. 6

7 t . 1 7 , -7 C 7. 7 t 1 . r 9 ?s 97

Z1 7 1.-c 1 S~ .L 77*~ . C9 *999

'. 1 Er 77 . 1 P
'' 1 . ±.c E 't.' 7(.a S .9c7 1.0201 77 7 f.,E, 5.' i.199

L .- ' w . 1 . " 7t, ., IIS 1. CE3' 3 2 '7 ~.77 L - . 76., c9l 1.000

F i. ' f .7 L 7 76. It I.L01 I. L

L '7 C It t . 1 .C,71

4, c; 2 76 1 .C4 IL
'4 . 2 j 4 ~ E' 7 C 1 *CC2 1.L*

64 7'. LE. *L frl*C; 1L
-4- .t ' 7 t 7f I~ L I
4' E 16L ~ 7L. ElC I.2

4~ 3.:Y ?~i' 33 7 f6, i 1

'able 42(.
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KLC62 C TAPE 4752F FILES 115-1439 RUN~ 3, PTS.l19 1C/15/EC

:CLNCthY LAY-:R P;(FE-TIE5  STAKLP9C!
LIrIFAF SUbLAYER

IKTERPOLAIOI FUNCTICN FROM
TC, WALL WALL 7%, Y+=3 5

F'EE V ELCCITY = 41.?'.! 41024.3
iE E ST-ZL 1w 1E IPr*- 1 RE = 77. 358

hmtLL 1E PEIkATUPF 115 0 4 c
oALL I-EfT FLUX = C42.:C

F E S P KI . E TI .IICCCSITY = cL~ci63
C rS I TY CF FLLE A T iALL = C 7 13

* IINFrT'IC VISCCSITY CF FLLI1 AT kALL = CLC1P67
6* ILL/Fkc-E STREA , CEESITY PATIC = oC27LS
LrCtjloC, PLVNCL[5 KL'F'Lr (REX) = 3'4SL76.'.6
INPLT 'VALLF CF EL(CITY CELT4 =1ZE

lkFLT vALLE Cc' TE FEIF.TLRF CE L T t7 2 1C F.C
C ILCLLATEl1 C EL T t

rELlt C9,5t' INPUT =i'.rCC
r ISFLACEfrNT TH-ICK E S f(F LSTAR) = C3245 0 c~2 F

Fc'K~ETLP ThICKNSS (IFETA) = C1'472 r14
E kFF, L 1rS P 11C~ 1 hICVKESS = oC24.32 . 02 5 .6

ETt-;LPN 1HICKfNESS = o0156 90$
SIFtPE FtCICR 12 IEEL!TAIk/TI-ETA) = 292CZ9 1.81379
5S4' F CTCC fZ (EKE;Y/1PETA) = 1.6524~1 oiu

1 VE h71  1 F.ICK N E S t"E NC L IS N UP.EE ;=3 c9 1E 33
CIL'PLtCUf'CNT 7ThICKNESS 9EYN(LCS NLld&EP =6E2*E3 53L

SKIN' FP1CT1CN COEFFICIENT=
FA I (TICN V;FL^CITY=

-- Lto (LF TF-F 6IALL C(NSTA1,.i (Ks) =9 1
LA- CF~ TtE 6ALL CCNSJP.NT (C) = 5.Ecc~c

1AAPE STRFNGTt-=

CLfLELPS 'ILLTf* i'\TE(RAL = ''4 F1'4 .14

~I FL ;C.E wz" T1M!CkPL!5 - EC is f51 ' E&.SITY = C2 F4 C24
?1'LNTL' T ICKYEr% - LCiSTI~ ENSITY = 61%!Z ClE1E

SHAFE FACTC- i2 - CCf S1fN1 %NS!TY = lsP7CiE 1,62463

Z= CENTERLTNE

K Z0.75 X l

Table 43.



K L efC Yt; E 4751i 1L E' 115-143 , RUN. 3,rTS.1-19 IC,2jtr
L L L. I E(N T 7. GR. P C IyR'[LCL 

ItCV.LE L

Y L 1* I' CLi ZLLI' F1/ [C [(EC *r L/ TI-LtL

.' .1 1L117
" eC! 4 2 1 F 111. t ,2 L *183

1 7 1 -. , lI1..1 .3'4 *2 C46 .: 1 ! 7  .L'z 14. IC . £' .345 .22S''t7 'A~ - 1 
1 

c P. S 4 !C
17. .2z ! .7. l . L .42c *32L .1 4 ?1'S I t~ 1E .45 .327

2 i .i 1 4(~ .. ~ ~ .'.E .346
- : 77 . C -. 5 . 9 1 .4 3 3

*- i-7 7 7 .' ~ 7. .9% .95'

* 14 .1.'- . 9Z 77. . t7 .5 3

Y .'-'-' *. l ' 77 3 I.6'L .7EC

27 .*.'7 CL7 .3 *b I.
U~ 7 7~ p J4~ .'

-- .* 1 l2 e 74. 77. [ *.4Lj I. :
ic 3 .* b ~ l lr 77 4- .4 *,L.7 .,928

.47 ( 4 7 *' 4 L . 4

-- p: ,.3. 2,77 I 77.c I.4': I.4'

17 7 . *47, .41

4 2 7 .vi - '67.~ 44 *71

q3 .51t 4.5.2 ',E 77.'-6 1.9j 1.437

7. 7 t7 912' 27. 8 . 1

", 1~ 7-.2 l.1'5 77.2E C C

2 2.e7 41 77' C 1 i. 9

, , 4 .1e '.1 r 77. . 7 2 71'7 16e 7 c 41.?C 7.'c . 4 1 S76

'7 L-4. ~ t '1' 77 .' L . C, 1

Z 4 E.7C 'l.'t 77,. .I 1 7

' ~ 4t ..'.L 1 ~ 4 77 . s I9' .
3-1 1L L .742 41.1 1i 77.4] .4 t 1.42 i .6' 3 7 41.4E. 77.,,[ :1 l*~

34 .'7t'- 4' S. 7
7 

. -- I L 1 C.
4 .2'-67 Z.. ': 41.il 77. .-'s I. 7 1 cl 1

2.3. 6 7 [ Lil.4> 77.! 1 .L14 1.LC
6. A. 1 1 7 ' . ' 77. 2t 1 ~12 1 .LC- I

4' .- 11 .74, 2 4. ce 77 . t I4C CCi.

4:2 .SL E 4-2 7 77. C 44 1 L1

L,~Tal 143.- --

4~ ~ ~ ~ ~ ~ ~~h z .L 37
- L 4. - 1. 77. 1.V



"LN NC. G CIN 7 9. U'r'IU ,.

PCLK~tPY LAYFR PFCFEPTIEC STAKLAFCD
LIKEAP SUbLAYEP

INTEkFOLAT1OK FUtNCTICN~ FROM
T. WA6LL 6tLL TC Y,:35

FcEE S1FEII' VELCCITY '46E5 4.6
FRE:E STP:tP' 1EPfPERfiTUAF : 77o7-12

- LL 1E~PPrVTURE lt'1*2tc
oALL F-EAT FLLX sE.41bC

FR~EE !1T'EAP "LNSITY *C75tC
PI EE S7RrAM KVI!Eh1C IiCCSITY : CLC1625

L' rKITY CF FLL1 1 t MALL C.6r,94
KINFPATIC VISrCCS1Y CF FLLuE PT i*ALL = .0CC1R76

khLL/FfEL SIPFA CLE'SITY PATIO: .92507
*LCC4T1C" FEYNCLI NLVMEE (R~EX) = 464SE65.22

11kPLT VALLFi CF ELCCITY r ELTA
1FTvALLE L, EFCT~ ELTA *.60CCC

CtLCLLhILr UELTt
CE L lt 99.-5' ItNPUI :18 5 c

(UI0PLhCEMFr'T THICo ES! (LELSTAR) oC.3364 .CZ757
PO?,rKTLNO TH 1 (X'KESS (TFETA) C .060.157 9

EI.E;-Gy15SIPf1ICN THICKN.ESS = C02674 C02743!
E!KThtLFr THILKNESS = C00174 .CL2LS

S-APE FACICF 12 (CEL!ThP/T-EiTA) = 2610161 1,77146
S-APL FfCTC0 32 tENrP-Y/TFETA) 'A 21.67C47 1 .73 7 7

t.'CMFKTLP TJCVNES qEYKCLCS NUP'BEP z 364.47 359. C
ELIFLACEP'FNT TIFICKNESi E YNKC L 1Sf NL V 6E = 7 66 .L4 636.6'4

SKIN FFICTILK COEFFICIENT =
FRI(TIC& VELCCITY=

LA * CP IF-E 6ALL CCN!TblNT (K) = 641CL
LAP cr TIhE 6ALL crNSTA0T (C):= 5coc

CLtLS127S 'LLLf' ! TEUPAL : -o'466C4 -. 54
CLtLSE;; 'C' PIrbPAL = 4o726374 299!)111

nISFLkCEPFOI lf-CKKESS - CC SIItNi rENsITY C .2925 IC25Y2
fM !LNTLP' THICI'kESS - CCtSIUYT r2L?'SITY : .0165' .CI12

3I-PArL F6CTC1- 11- - CC FTRN rPLSITY lo176SL1 1.6E

L(CATIL0 -X 20.'4C0L0

2 = -6 INCHES

K = 0075 X 10c7

Table 44.



KL 62#C 'AFL 47 P. ;ILES 115-14., RUN 3, CTS.1-19 ICIlb/6

L f C. 2 . C , NT 9. CPIu .C. 2

-EELCEL F7
CFILE Ct1A

Y Y/ L I
K lC-ES TELT7 Fl/EC rE[.* L/Lf THETA
1 . -5 _ r, .~2 4 1 I. .is 24 .13 7

2 .2~ .24i 1~ 1 13.15 .2 185
4 II5 Z2~ I22. 112 .. .2 .2 12

€ LIC2 .f I .C 111. l .2I f .221
6 L' 1 127 11 .' ,S , .247
7 . ?1 4 L 7 c ., 6 Ig.t .37b .293

6 .1t' .2'" ~ ~ U7 C 41,- .311
F, 2 1 E I.' 1C7.. .L2 .31

1 z L 1 1 15 ;. c E 1C.C .8c7 .3!6
I I I I I i 2 1 1 - .4 c .366
1 . 7 7 ,2 .'!3 .Z41

?1 4 * 7 . £I*'' 1 1 . 1e5 .4 4
1' i 71 . 7 . 1 77, .1t .443
14, ''' I *4 77.E I .t¢. . 9

* . 7.6I 7c .7> .611
17 4 7t Z E7 4 . c 97 7 c, .67c
I ' 7 .. : ) . E ez, . 7?.;4

Z o~ . 7 b 7. . a 2 .777
7 374 .*b 4 4. E. .6 t *61c

15 5.'7 .,Cc. 4. 7 4.b .7e7 c,55
72 1 .!. 7. 7 .?7 *b 51

24 b '1. 7 .I c c.,-;
E2 l -i4 7 3 4.4. 7 .'cK .933

1 7 t. 7 a t~ 7 E: .9432
27 1 4 2 77 1 19" *51

2 r 7 7 1 4 .'S 7 . 2 t rQs
1 1~ ~ . Z 4 z ' 7 .965

K1 1. L L.7, 44.E 77.S- .958 s.5,9

5 2 2 i 1.t 7 .7 ,1 S 77.62 . 96 1.9
2 1~ r.9 S .y7 A 44.1 7 t .r, 1.. .91

c 7 .7 1 . L 6 '. 7.7 1.2.2.1
4 1. .4 1.7 C 4. 7 7.7. . 1S9b

3 1 .32 7 I.5' 44.7 7 ,. ic 1. c2 2. 92
47 3'24 7 t 1 44 .'4 77 .t -1 ~ 1 3 1.2.1:
4!7 .'2 4 t 1.E1 47 71.7 . 4 11.LDS10

3. .'25 t: 44 1L. 7.6 . r7 2. CE
4 Z . 3 -,2 ~. 75 6 . t 7 7. . IZ 1 .L'1C

4-)36 . 22 ~.711 44. L 77. .t 9i 1 . L CI
43 . ' I 2. i - 4.4f . 2 77.6 .E c 1 Lr2.

.4 4 2.~5 6.t 44 4 24. 77.6 t sc - 1 . 21

46 i..2 i i.7 1 L.7 77 .6 c *9% - 1 . c2
4- s.2 3.L~l L4.'c 77.E: rc41, i t 3 2 L.4 . , 2 77 C 1., I2

Table I44.



P LN ~C. P ,I NT It? 1 1D NL

rCLEK~ LA ;;FCEFTIES STA~!
LINFA0  SUELAYEP

INTE~ROLATIOA FUJNCTICN FROM
7C WILL WALL %c Y*:31

FrEE !1FEtt YULCCITY = 4 .312 40
rFEL ST;',"tt 1EV.FrKATUP7 77.64S

6eLL 7EPP-K4TLRE= iI j17 C
6LLL IL-1 FLUY =

rPFE Trt rL~si~y= 7t
F ,E STF'0" vV.EtTC 1LCSITY = oLCCI?135

C N tSTY CF CLtIC t T ALL =*C6c"/5
r!NE " TIC ISCCSITY CF FLLIC tT k4LL = 6-CIP175

h.1LL/FFrE S-TkFtl tEN.1TY -AT1C= ;2Z
LCCA1Uc. PLYKCLE rL FE (FEX) = 4C~n
:NCLT VALLr CF ELCCITY CELTA= 1C-

jLtJLT vALLE CF TEP j r',TLK r E LT A:=2
C tLCLLATEC, (ELT A=

E' E~i L ;E' I f.P U 7 16 CiL C
DISPLtHVINI Ti-.ICO ESS (trLSTAR) = .13128 oZ1

EN.1~ALV- 1TTKNESS = oCC174 *CL2LO
! IFE FAC7CF 1?, ILEL Tbk/lihETA) = 2.lC6; .7E7
9-P FICTCr !2 tFNFPC-Y/H -ETA) = 1.67S.64 1.736ecC

"'VNIO TFICKI%-SS F4'vNCLES NUt2EF = 3!5,.4- 32 .52
CL'DLACEIT TI-7CV'NFSS PLYTNCLES 7.L7C6,677E6.E 7

Kf~ F rI C T2 ( t, cC F F F r IE
F ]T~IUCN JFLCCITY

Lfb CF T -E 6h4L L C IN S14tl T (K )=41CZ
L I O CTt 6- A LL L C N E I N ( C) =

640E STkENCT14

CLfL$LPS 'IEEL~t INT%7CAL = :j!~ -. 42ulA
ZLLELP! 'r' V'NTEb-'AL = '4.31? 7 279,

1t1ePLkCE~t'Lt TkICCVIE$, - C,'tSr..r 'LNSITY =.C2AE85 .C241(
hol,)'TLN T"I1CY.ES- - C,- SI N7 riNSITY = .CiF36

S -tfE FIC~fr71 - CC !IINI rk)$IIY = 1,747(77 1*599gb

LCCATICN\ -y- CL:L

Z = 6 INCHSES

K =C*75 X 106

Table 45.



KLL626C 1lAF '47E2 FILES 115-143, kLN 3, PTS.1-19 IC/15/EC

PLN tC. !. pFj1, T 1. GP1u NO. 2

RCELEEL FrCFILE AlIA

Y Y/ L I
f IC'-ES CELIL Fl/SEC [C[,F bLuE THlET
I .zE4 ZZ2! 9. 314.12 .217 .14.e
2 LZ.E= LLIC 1L.Fp 11!.Et .2145 .168

S .L![L .e4 14.2c Ili.k. .322 .Zle
11 11 ! .L C IS.2b 111 .& .345 .233
7 .CI1 3 , LQ2 17.!& , 1 L .25

eP C 1 !5 L,42 1 Cq. 4Z , 2,761

Ll8 *i- *lC7 2 i.q. .46t .23
L132 .117 l.c C C6.2L .4t3 .3u

.1 C : 14 . 1 24 i 2.t 1 C'4.S .z 7 .373
12 .l'1- t1 11!.,:2 .594 .4C

c L4 , ,1 Z!) IC cz ,1 *L 7 .423

1 LL 1E L 44.L I E,9.4
I * . . 2 L4 ;. Ek '1 7 .6cV .654!
17 .21 S2 -- L. 14 7. L .7 ,z2

17 .2 4 s 7 2.Cl . 7.c . 6.4C4
L7°[ [ 17 J L u 47 t ,CE2 BCZ[

c .1 1 *7 " 7E .4t .4''q .63

21 .21 4 ,71 4.7 7, 1..1 E
4 .4-- 12,! 44.l 77._ . .3

S7 C cL7 S9:.* 77, E 1., 5 l

27 4 7 4 77 t 1

2 51 1 173 .7 3 .2 77,8 *.C[ 6.Ll
5 I.T!7 4.'? '.4.r[ 77.{ .r I .C9

23 '.I- c32 1 .2c z 3 4 .74 77,.E .;c . 9

55 . 1.cE 1e.2
3
t "4.3t 77.56 . 7 l.LCC

Table 145.

4 1 C
2r. -' E 1. ,-7 4.- 77. ' .,;" .Cr

z; 1.7 71 1, 7- 1 :C 4 .L E"



L N ?, tC r LI NT 11. 2

LC([--Z LAYck FgCFErTIL STI\
LINEAR $oAI

INTERPOLATION~ FUNCIICN FROM
TC 6?LL A L L T~ u V 5

F:EF Sl; Lf" VELCCITY 4E*:L2 6C'
rRE STFt 1Epr~RTL,RE =76.'i74

6 ZL L I E P F kA TLiP E = 1 16 0 7C
t L L I- f AT FLUY .C 419 r

Nr .I ST Y C F F Lu LI AT WtALL =b9Z1
rlfE-:tTIC VISrCSITY CF FLLuE tT wALL= ZclC

.6LLiFkrE SEA EEPNSITY PACTIO 0 02CLP
LCCtZIC ELYNCLI! NL'E (R~EX) 93C8
7N'rLl VALLr" CF rL CC I T , FEL T 121

I NP LT AL LE C r T E FF b IL k c* CEL T426 ,C
C!LCLLATED IELT4

?'LrrTL%, 7HI(Vh SS (THETA) clc cisa-e
E%EkCy-[ISSIF t11C 1-C K f.E SS o C 2 652C2 7

EK. T h- L F N HILK(NESS .CC3L5 oo d
IF FC1CH 12 (CELSTfR/1-,ETA) =oC6 1.75871

SI-APE FtCTCP 32 (EN~EY/1I-ETA) = a7C.C76 1.753w!
VCE~ TI CVNFS FEYNCLIS tLMFEP =377o3C 6SE

CI PLICFP'FNT 7 H 7C Y NE Ef-LE rLMiED 7S4o18 6 dL

c Ft-.iCT ILN CCEFr1CIENT
F P IC'IC N Y EL CC IT y

LL ' CP ThC AL L UCISTINT (K) .l Tc c
Lt. CF T-.E iALL CCtSTt(NT (C)

6AKE S ENGTP

CLtL~tLr-S 'ELL1P' 1i IECRAL 7 -o4l 0 t6 -. 433hb
CL!LSEL lfC' IN\1FCRAL = 4.'Zc58C9767

7IFtE L T7F 0 I:rE Ss - CC S 7tN1 rLNSITY = .*24 -7
1, 7 K EH k ES - CC S7 N1 rp SITY =.ZJ,1i 57

Z-ACE FALIC'. 12 - CCIS1tNl '"LPITY = 1.L3Q65 ISe

LCCtTT!hN -y-

Z =CENTERL~TNE

K = .75 W b

Table 4~6.



KLC-i'1 'tFE '475iF FILLS 115-143, RLPN 3, PTS.1-19 IC/I6/kC

I.L, -C. -, 1CINT 11. GRIu NC. 2

k fELCEI PtCFILE 0 1

y Y/ L I
. [ CE'- ELE: F/'EC rEC.F U/LF TIHrT
2 11: 7 11.9 111,E ,2Q2 .13c
3 7 .1. 15.13 IIC. .31t .157

'4 1 C b. 16.,2 111,2£ ,34L .1641 LiZ7 Llk 17.L1 EC{.E'f .363 .181
6 14 . . . I 1C F.E S *3 C c 198

7 C177 L74 2 .'6 ICP. : .47, .211

c 177 C * iC"L, .1C7 .3,9
i: I*CI I.Z 4 2 ..eC 1C . .S9 .3c

12 Z Z' 1 1 . 4 1 CZ.C .6E .346
1' * _t 1 2 1 E.E . 5 .377
14 L6 .1'4 t2.S *1 .416

I .'74 i tt is 7 *71 .5CC17 EL41- Z; --, .74 94.ii .7ib .55b
I
p  

L4P7 Z . .  !. 1 1 9L.ci 6[ .6 0 E57

L 1 2 1.77 46.t .b7L .742
1 tF 072 '2.'., b'.i .FF .773

23 <1' 4401 22.> 47 2 i

~~t~ E1 4 
* . . .c 79'~. 1

ZE Ii Lh r, £ E 1 7 1
7 .£ .}7 '.t.34 71.[c .962 .927

2
c  

1 1' bc7 46.6 78.1L .972 .95C
3C 12 E7 . :6 't. r 77.'L .,77 .966
31 .1 L,'Q .76 47 4 7 . 4 .9%t .966
32 .1,21 .6FZ 47.02 76.tt .9CL .9'11
33 .1~C p .9 7 6 47 .F 76 t~ I *9.ct .986
34 rP7 1. 4 47 4 7f I .;c7 .993

3 .215C 1 .1 E6 47 . 76. I, *9C7 . 923( .1-3, i.2L 4P.14 76.4- I.VCi .99137 .2 6 1. 31 4t.12 7 f.2' 1.L73 1.q6
3 .Ee47 1.' 4C .7 7C.I( I.L:1 9. 9
3 .:7 1..2C 4 cC 7 . I I,'tL CI ,9

.36:37 1.L8 47 7 762 .9' 1,L11

4 .? .' 1 4 . 2 7 . 6 1.L77 1. L :-7 ,'17 9c7" Ic'7 7 ' ~ . 
L CI

2. 2- c E 7.0r 76.[ 1 1L .122
'46 4L L 1e. 1.071
u7 .S 6 . 17 6 'c.1 76.i l

3  
1.2L2

4[ f £ 3 5. 6 'o C 47.c, 7 .C c .1 0

521I 4.:: Z. 
=  

47.ci 76.Z S C I LCCC

S4 i .123, I$.b i9 47.7-_ 76. c .ict I.CCL
E 1 .3 £ I2'E 1 t 47.c 76.[ C ¢ II6 1. CCI

Table 46.
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'CLNr t (Y LA Y ER FcrtrTIE-S TKL
LINFAP SLbLAYEP

INTEkF'CLATION FUNCIICN FROM
T GW ~LL A L L 7., Y+=3b

F E E S I L ttl VELCCITY 5~.4L 414,

r E 7-t 1E 7 E 141
PtLL 1Et FLUX O4'

EF rE I~E~ w2'TI' rSITY C *,I54

EFKTY CP FL L I It L L *C6 q7 3
rj.i,' T C vI')CCS1IY CJ FLLIC tT 6ALL Z'C1t

L L 'LFL .7rE7PEA1 CE N S IT~ ~AT I r *3L
L C C f Ch PYr\CL NLk'E E P (E X 7 36179y.71

INrLT k-ALLE CF UILCCITY CELTf

CtLCLL~lL,, rELTA
CE L 1~ A I . 5t INPUT c CLC

CDI7-PLtCPFNT T~jCA E!1c ILCrLSTAR) .C*244"2o

E T I~1L LJ~NS IHILNSS1c -.E447

5 FIP FACICr' I' (LCL!TAF/THETA) = 1.q3E7 1.72~E
SI-AFE F'CT'7 32 ENFRRCY/1-Ei1A) = .71'67 1.7s~bc

C P7 IL !' T -I C N IS S ~EyN CL C NUMr = 433 .76 2.E

SK'N F--ICTICP CCEFFJCIENT=
F i ICT 1C t. V rLC C1IT Y

Lkk CF H-E 6 AL L C C N 5TA1vI~ ( K).41 CC
L6, C' T -r' ALL CCNSTbfT (C) C C C

C CLLSEC 'EL~' 1P.TEGRAL = 4.27-19
ClI LCLPL'T I 1-IK' ESS -cc Itj Ei'\SITY C'7.Z4

E. ', I L F, TI H c: C SK -,E C c 51 t .T I rL sI I y C17 2
SFA-E FtCTCr 12 -CCtST!N1 rLN ITY 1..3rlp

Z CENTERLINE

K 0o 7 5 X 1o

Table 47.



KLCh2tC Ue t 475 FILES 1-14- , RtNK , 
0
T5.1-19 10/1 /EC

C C. . 0(, I NJ 12. GRIL, NO. Z

FELLLE( FrCFILE Ctfl

Y Y/ L I
N IICE5 C IEI T FT/C r .C 1/LF T H FTA
1 .::2 .-:E 13. 1 .s .6 L 913
2 .C.- *L1 14.14 116.'! .27 .134

L I11 I .L 4 1 S. L 15 .] . 2 i9 .142
4 .LEl .2:[ lc.- I1C7.7 .31t .165
17 .538 .1! 17.29 156.6, .3!6 .S2

6 .11 1 L 1' C .3 4 .213
7 L 27 4., c,. ] S 41 . t 27 4 2 t

Z I . 7 .26
1 l i.... 4 1 1L7.L .s 47 .21

2 L . 7 L , .7('I IIIL.c. .-c .35
I 1 7 .Ee 7.. .1I S 3 T6

-' 1 1 4. 1 1, (v . 1 .342
14 L 4 ill zc7 .3.t
1 .Lct4 .1"1 .'7 99. , .t't 7:35
1 . . .1 . . 97.i. .ti7 .422

17 *lL .1'F 6;) 79ta[ .tic .422

1 .S ti Ir 7. e 7 p~ 4 .525
I .Zs' .It t '47. s .1- .72 .525
I I .c L *w 7 7 . t . 7l7 .6 7

ci . 1
7  

.c 51'4.7 7 .i .s"1 .e92

2 L2= 1.1 L e 1.c:. 9

... t: .c.E71;

47 .L7 7E.'' .60 1.751
7. ' 7.2( .216 c.6

51 * S% 67:[ 5.' 81.1 .424 1.6"?

L 1 4 .5 1 -.-. 7 t., .9L 143

45£ 2.1 .t .4% Ill 76.9] .975 1.2

'' 147;6 t .4~ ..1 761 .] L 94 *936ys5

37 .1 L E; ' .7S 51 -T 7 . t . 2i .961

t 4 7 .

-I 74 l.7 ' 76.c . 39
~~~ L. C '1'4 it r14 1. . 9~

41 5 2c 7 4 i '1.4 7 ".1t, 1.p x.954

47 75 1.1 2 76 ] f.5 s.9 p

46 .'E 1- 717 C.I4% 15
47 C 43 77L1. 1.' E It; 1.1 1.Ic

41 ZSt 7 1 76.12 t 9 I* 3 C
62 s.t:16 . S 1. o 76f;.' 2 90 .15
3! 155 .~ '1. 76 .' *9I L.55

54 E.6t 7.7 '1 C 76 i 1.
5! Zc! Q .t '1 1 765 *L0 C .4

St~~ ~~ 2.<5 11 ' 7( *f j *CS i.

4i 3. 7 1' c 76 ! .;t C

4 ~ ~ ~ ~ ~ ~ al 47.1'7 2314 1 Z



KL16 f C *rAFE 4762 F FILES 115-I'43, RUN 3, PTS.1-19 IC/ I:)/E~

P LI NC -C PC;I fqT 13. ~ I

' CLIERY LAYrR Pg(FErT]ES STANi Ar
LIN'tr SUpL4YEP

INTERPOLATION~ FUNCTICK FROM
TO, WELL WtLL 7(, y#=:i r

rEE STRE t 7EFPPFfKATURF = 7 t *27 6
w fL L 7EPPcF~tATURr = :4

A~L L -t1 FLUX = :
c PF E I -rP nENSITY = C7 4 5 7

LrrNSITY CF rL LIE I T kvALL = *C5bqbc
oIN-m ATIC vi S( CSITY Or FL LI[ CI t ALL = .C L C I 6

6LL/,Fk SP. I [LKS IT y FA TI ( .1 3cL35

INPL1 V~ALLE CF V; LCC I TY C ELD T :
1 F L Tv ~L I E C -7PF L f T L R r E ELT A1LL

CtLCLLA'TL' IELTt
W L1 t 09* IN\PUT 0rL

C75S'LACE INT T ,TC14 L$ (6ELSTAR) z oC3E332 c9
P C ' rNTLv T I (KK FS S (Tl- E T A C .16 &1 9 C167 c

E E ;"C-1SI t11LF ThTLKNtESS C . C 2 3 4
SI-tfY FA(C% 12 (LEL!TAR/TP-ETA) = 1,9644.4 1*72761
S-ArE FtCTCr '2 IElNERCY/TPETA) : 1.71321 1*7' 569

t' ^'rNTLm Ti-ICV'ESi ;iYNcLCS NUHbEP : 433.74 433.*
CISPLtCFFFNT TF.ICKtNESS ;EYNCLES NIJMCEE bE2.CS 74d.41

SKTN FFICT1U(N COEFFiI1EN T
F R I CTIC% V1rLCCITY

LA* CF 1h-[ .AL L C C N SI ANT (K) : '1 c C
L~t CF TFE 6ALL CCNETINT (C): .CC

6 E ST -EIGT)4

CLILSc-IC 'ELLTt' PI'EC'RAL 4 -'b 2 ? oE.Z
CLtLFE r ' r, IPTELPAL 7 4 ~L 4'7 4 3C4)

~IFLCE[P1TPI,'KNESS - CCIFShtN1 rtASiTY = *12'0-C C26u-
F'CVEI.TI t, TV-ICKY ESS - CC N I tNl t i.SI Y = .C 7 c~ C17 1

SP-~FE FtCTC 1 - CC 1tN7. r'IIY = 1.E627C2 1.53744'

L CA T I LN -Y- 28 C C

Z =*6 INCHES

K =C*75 X I170

Table 48.



KLt626C 'A l- 045. F ILES 115-14?, RUN 3, P7S.1-19 IC/1b/KC

;Lf, NC. -
0
CINT 13. Ggl NO. 2

kFLLCEC FC (FILE CP1A

yy/ L 1
N r'-~ ELIA FT/!LC 1CEC.F L/LE 7HETA

1 L~ . z i4 1 i. It 1. ; i .2 ! ! .121
2 . -6 .L!C 12.Ft: 1 4. :t Z~rl .143

C-274 L!2' 1'4. E IL7.t! .2P4 *16C

5 Z*I L42.'~ 17.64 1C6.i4, .3.4 .1g6f . L' C, 1 12 2,IS t. !L .371 . 21 c
7 zl.1.t -!b6 2c. 1 c.!L .4CC .241
& .l'! Z.S; Z1.92 112c.Z2 .4?t je4y
C .1'4 .tL6s -3.16 1123.58 .4r% .2r7

1 27 .127a t:.2.335 4I 2b
11 Z.10 .LtE 27.'2 11.1, *5?7 .3735

17 .12 .C: s 27.6! 122.21 B5rl .375
13 .C... v I...' 11c8 .5 6 364

1''~ 11 2.~ I i
4  

*6I .; 381
1 *L 1 .7 C21 11. L L 6J .:LAc 36r,
17 1.Z .1''. 33'. 4.1 i .39C

414 Clf .1fu r 44*! .71c .523
2 E . 4C~ 1' 2.7, 922 .7L E .It t 3

22 *2e .14 4 4 7 6 (l c3 *73

* 24 LLS. . 4- E.*1 8 ' 14
2! .14! 3 7.17 6 , .641
28 cc~ .424 14 7. 8 62Z .'4 .*b5 c
27 L*t;7 .411 - 81 . 4 L .8664
2F *1'37 .4E2 4.4 l .1.1 .676

*24; *111t .4c! Al4.21 EC.[C SE7 .9cl
312 .1167 L57 L4 c 7S . I t .4 .9 cr
31 .1'!4 .5.22 4.! 7c.EL .4zb .9:8a
!2 .11%6 .S 2 43.77 72.4 * .07, .93C2
34 .147 1 6 7 - c.s 77 12 4 . 1
3! .1 27 bl i 78 77 . 1 .41 .7 C
36 Z227 .6 r 76.t .i 4 .9F5
37 .227 L9 F 7 t4 .S 3 .982
38 22 1.L'. 1 1.C 76.ft .9b .499L

4 274 ~7 . 7&. .4 "- r .9ct
41 Z2 77 2 '.' 8'' .9c9 *
42 .3258E 1.361 1..2 76. 1.C2% C";s
44 .365.! 1.4S t 1.! 76.2f 1.Cy 1.12%
44 .3§7! 1.67L 1I.:c 7C.21 1.[C. I.L:C
14 s .3 : Z 1 .8 7- 1.;7 6~ .10
47 .42E2 1 11 7f.. 1.2 I1C, I

44. c!57 -z.s2~ 76. L SQ4 l.L
2
1

5C .545t. j. 4'!- ICI 7 f,. 2 L *Sc 7 1.1LC1
S. 7 514 2.bEF 1 8 7k.jL I..21 1.22
L. .C S 2 . t c 1 7 7 t . *4C 1.2

5; 1.L1E 7 4 . C L 1. 76 . i:I12 Cl
54 1 . 5 .2t b .4:C 71 . j roc 5

Tab..e 1,8.



PPC. * P LI N T 14. '

rLN'-1R.IY LAyrk FCF(r~rIE! STAKLAFRC
LINFAR SUBLAyip

1IEkFCLA7ION FLNCI. FrCM
TC WEtLL 6tLL IL +3

F CE E S UE t' VELCCITY= o625 5C6E
rRE-L STPE111 IE Frkt7UvE :7f124

rPAL L PEtT FLL) 4-

E£t\:TY CF FLLIC PT W.ALLCqt
~:N~'TIL~ICCSITY CF FLLIC 11 .ALL .L17L

kPLL/Fi~rE S7REAP CENSITY PkTICZ ;36
L C 5 FLYNCLr, KLvEL~ R E X) Z 7Z457Q.6C
1t\PLI VALL' CF E L(CCITy C E L T t

1'L I AL LE CF TE f T LRF-' VL T P
C!LCLLA1En CELTA=

[JSL4C-.1'FK1 THIC$ ES (LrLSTAR) : *F325;.20

tC -E1%IPMI 1hTKNESS EA .C216 .029 CI
E f.T t L F Ii-HCVKES5 .c "2 c . C L2 1

VAFE FACTCZ !2 1FKERCY/THLTA) 197 1777 1 . 7 77 4
r-CV~ENILIP T CKr\SS ;.EYNCLES NUMBEF 4?4*414 427.b

E CIFL fL E ' T~ T H ICK~SS PEYNCLrS NUVE 631 . 5 7 3 .779
S, KI K FP ICTI. CC EF F ICI --NT

FF% IC71N VLrCCiTY=
Lt. ' CF7 THE 6ALL CCNSIUf.T (K) 7 *1'7LI
Ltw'. CP 1h-E ,4LL CC'\SI1,1C (C) = 5.ECCcc

E N''3IT H 'z

CUtL ErS *91 t I ItTEzRAL = E.'2Et 7 -4 7 4 bC
CLtLSE;! I[- I1,IrLRAL = 4.!22 Z'b6

[IcFLkCEv"L' TI-ICKNE% - ccts-le.,i rLtSITY = C2776 C2
WLVLTL THICO, E% - CC c t~ ri'L.,'ITY = C1714 oci1iij

V' F C T C 1 - CC t ItNT CLP.$ITY 7 1.E1 6 1 C 65 3 1

Z =-6 INCHES

K =0.75 X 10r

Table 49.



KLLi26C 7APE 475i FILL 115-143, RLN 3. FTS.1-19 IC/151EC

QLF K C. .. PCIKT 14. GPI. NC.

.'CLCE[ FrCFILE Ct1A

Y Y/ L 1
IkC E CELI F II LC r E .F L LE THETA

1 C 5 .LJ- 11.71 1 o,.1 2% .12t
2 .37 .0! 12.:4 10CF.SE *% *15C

-77t LY4 14.Li 1CF.6E .2A .160
4 ~ cI- .cIE 15,.7E IE.! .31 .167
5 L75! LLj 16,!E IC7. 0, & 377 *19C

6 L11 c I 1.!4 1C!. t .
3
p f .23 7

7 .012 . ? 21.? IC4.Ek .42L .256
.L134 CE 2.'7 IC'.. .444 i57

C C157 L71 3.L IC . i .466 .29L

11 .0q7 ZS 27.11 1Cc.'. .53!. ,32012 1 74 L 1 L I 5cr .35
1' 7 z 56..1'' C5 3~ .2L

12 .C7 1 1 1 7,'. .6! 437

i ? L'2t7 167 62.71 . .726 .5.3
1 i : i5 1t t 9 * . 7 7 o .57
2 .010 t 1 1.' S .i 6 - 823 .,2516 r E * 2 1 b 9 . L6 42. L. 4' S .4' 1, 1

17 .7C 31. 4.'4 c!.11 .( .454I5 E4 . 7 t,. 7 1 22 S5' 7 *6"lC

15 .CL4. 1 3. 4. 8r.cz .57 .57

2 .z .46 7.'F 1 8t.6t .5"7 .877

,1165 ,5 '.6.6 7C. .,E1 .kE 7
2' .±[.7 .L 7.3 " 7r.4 .5 7 .72
2i :7 4:7 45.0 7.2 i 9.5 L .51
'7 .C4 C! .5? 4 7 c 71.-1 .c 7 . 94

' .1:34 .4te 47.-4 77.E, .5Z
7  

.877
2c .*'5 4q* 7 4 .Ua 77. .5!7 .572

47 .=5E 4. ( 7 7£.r , rI 1 31

22 .17.2 .9i7 7. 7 .4L .9L3 .941

33 .1474 t. 2 4 [. 4 4 6, 7.7[ . I. r,
3 L . 11E. 2 . 7 E L. 1 77 .[; 1. F l. 972

36 .2 C. , .5 E.1 L 77. i *5Ct .971
-7 .2 77 .7 I . 76. i *C3 . 82
=  

I '"6 1.. i 6.c 7... 1.7 L9 .Q2

C, 2 .21 i -. 76.[ .L9, . 1

4 2 1 .!' 5. 76.1 I .c r'j 9.t9
'42 3 c s i 1.6. 1 .Ft 76f. i 15. 1 91

4- 4 1 7.. ... ... . . .f. 7.. . I.LC I -' .-.52 1 6. 2.7; '- ..7! 76.1, I.LC 1.5.22
14C 1.t" 1.' -v17 I 7C.2' 1

4P 0.5 , 5Er 4 r! 6 7C.5.i 1.55 1.L.21

56 2 5 6 11 '' -. C4 7(.C' 1.55 1L

52 2 c ' 7i 7c z I C e I L,

Table 49.



PrLt NC, 2. P OINT 1E. ,Iu NCG.

FUCtRY LA'IER Pg(FEFT1ES SIAKOA FC
LTN CAP SUE6LAYLP

INTERPOLATION FUiNCIICN FROM
TO hsALL 6ALL TLY*!G

FcEE SJ EfW. ' FLCCITY = 5 ,.,42 5.4
rrEE STREtP 1EpFFRATUPF 7oE

&tLL 1EPPFRATURE Jr.7

AALL -LtT FLUY C7i
FkEE !7 Ft ' rLNSITY .C7462

L 7 NSITY CF FLLuE tl 6.ALL 7Z
AIEAT7C lIsCSITy CF FLLuE LT 6ALLLul17

~L/F~ESTREAI- CEESITY ATIC; .94123
-,LCCAiICV PEYNCLE-' I\LM~e~ (REX) q141c4o 4 4

It.PLT ALL' CF %.ELCCITY r EL T A .2 4 f-C;
!KFIT kl LIE CF I- FE CLR E L T t- 77

E EL 1A 09 a5 * INPUT7
[STPLACEI'rKTI THI1M FS! (I'LSTAR) 9C3112 .02673

ENTFILFN TH-ICKNESS C'246 CL256

9-IPE FACTOi 12 (fEL 5 TtR/TVETA) 1.EiC679 Is67731C
S9.AcE FtCTC' 2'2 1ENEPCY/IIPETA) 1 7 4961 1*772b6

r~~1WT -1CVNrSS FEYNCLES NI:'PEP 4?6*L4 483.;C:
CISPLALcEV~ENT TI-CKNESS r EYNCLES NLIdBLP 678. 16 6 1L b 2

S . F PIC TI (N COEFFICIENT-
F R IC11CN VELCCITY

LAk Cr Tec WALL CCNS~TNT (K) 43C
LL. CF THF 6ALL CCNSTANT (C) = 5.CcC~c

CLALSErS '[LLTP' IkIEL-RAL -.*J2052 -. 'eoC11
CLAC 5 E ; E ' - I1FGAL S7.69cq9 2*86794

1I5FLACLY'L1. TFI1CNESS - CC tLNI rENSITY .r26L8 .OjE:2!
W'cvpE~.L T-ICIESS - C S I fNI LEL%SITY CE1771 .o 17u I

S -AFE FbCICc 12 - CC S 7tN T fCEKSITY 1 *47237 1.85#

LCCATTCN -Y- 324-L

Z :CENTERLINE
-6

A *75 X 10

Table 50.



'LCkiLC 16FE 475 2 FILE 115-143t RLN 3, PIS.1-19 IC/Ib/eC

rLN C. P1IT 15. .N. z

AELLCEC PPCFILE C IA

K I .C E 5il7e FT/LC TEC*f L/U[ TI.ETA
I .L : .L 1 17. ICt . L .32i .C94
2 L~t ; .L q r 1.4- 1 C L. t - .346 .141

1 ~ C *LZ 2C.?k 1ru.C[ .3' .5

6 .L!Iz *L 4E '-. F C IC2. *4E1 '.t
7 *1 .L L4 7 .' 1 1E CI. i .*4P1 .226

'
-  

L% 10.61 lzC. S .511 .253
ZlE.17 .Ct7 2C..A r,.;[ .5'41 .262

IC *L174 .. 7 z1. c, 9s.5 E 57i .292
1A .

-
. .r L 3.''7 9E : .321

1- . .L C I c k1 5'2 7 19 .359
L .C .Z E E '..4 97.1t . 3 .314

4 .C'4L . . :..7 CIE.S .75L .371
I. .c c. .1 4t 1' - t. L L% .3 3

1 E L 9t 1 1 .17 f fL 7 L 
.3" ,7

I C (z7 1'. e .4 92 . - 1 .7 4 .497
1 .L43 itf 44.41 ..7&C .562

a1 .. '' .41E 't.1 EF.t4  .1 e .617

22 £ 6 2 7L & ,i
1

5 .77

31 .127 . 5 .4 7. .9 . 7

33 *1657 .72, E4.37 7. c .$71 .923

3 .2 A . r 5.L3 77.13 S9CL .963
-7 .2! 7 .. 1 . 964

32 P 235 N.:C 5.9 7.1 .< .,9 970

3 *252e 1,273 £5S.' 74.'.] 1,CC'. .984
25 .234 l.2cc 51.rc 7!.!C 1.CC. .6
31 .317 1.1.C7 7i.z I 7.S. .9S9

49 . 52 .f E 75. c 1.21 1.25F

55 .b4574 .3rt 6 7- 75. 1 .252 1.C9

52 . 55 2.717 iE . Lt 75. , 9f. q C 1 c
7 . 1 43 bz 5 .! 7 7E. c .7t I

24 .552 '.t E .93 75. 1.3 R1 12 3

35 :1 26 :7i56 54 r, " 77:. t :9gF2 1 v4

27 .2 ;73 .922 H?° i 77.1 sq2 .964

E 2.5 1L.71 5s.97 76. * C 1.97o

55 2 1 7. = 5 .C 76.L] I.Cc5 l.V84

57 3.217 i.753 55.(4 76.55 I.2i If.q'

Table 50.
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KLCb 2bC 7APE 47z52 FILE-~ 115-143, RUN , 115.1-19 10/1 /EG

PLN KC. PO~CINT it* ~ 1 NO.

FrLNCAkY LAYER Fg(rEPTIES STAKuARFC
LINEAR SUELAYEP

INTEkPOLATION FUtCTICN FROM
TC WkLL 6tLL TQ143

F'rLE !1FEff, -LPCITY = 5C.r76 59.576
r E STRE%- l~kPt ATU;EL 75.6tC

htLL 7&EPFktURr 10*11C
OtLL I-EtI FLLY = :4

FREE !TRFAP tLKSITY 7 =76
r~zrE 5T~rAw KINE~t7II 1 CCSITY CLCltc,2

LEINS11Y CF FLLuE PT 6ALL =.75
PINEPPTIC 1 rC ITY ^F FLLIr tT 6ALL:= LCI2

W tLL/FriE~ T~rAt r0?SITY PATIC, oS'4'40
L LCC 411Ct P"EYNflLL! N'L?'Er (REX) = 1C93627*56
IINPLI ALLE CF FLCCITV CELTA =06

ItPLI VALLL LF TE FERITL,%7 '-ELTt 4%
CILCLL47hY CELTA:=

[EL1A 99 INPUT =.235-ZC
C ISFLtCr~yf T 7- !CIAS (CFLSItP) = . C3 3C5

PC11F TL1' T I I(;K SS (Il-ETA) = 0 c16 9 o C 1 ;7
E'ELv-t'1SIPt1IL0 TICKNESS = oC3265 C3i-. 7

ENT I1LFN 1 IL.TKNESS = C0252 C~.
l-f2F~ FtC1CR 12 11FLTR/l.ETA) = 1*7b223 1.625S.7

*SI-APE FbCTCc' 3- 4ENFPCY/T'PETA) =: 1. 7 5 7 b 9 1.7
PI-CFNIL'w IlICVI-SS EYNCLES K0L-2EF = 561.62 563.73

ClIPLtCEIPFNT II'CKsNFSS 1,LYNCLCS I\UPEEF = 993907 918.id
S 1 KF QIC T I -COE FJCIET =

LfA. CF' T-E 6ALL CCNS14NT (K) = .'1ccc
Lt CF' Ti-E k AL L CfN!7tINI (C) 5 5.C C L

6APlE SINENGC-

CLtLEP -I 1 NrGEAL : 30CSE39 3C76
Cl'-FLACi2IEtl Yl-IL IESS - CCtS1tN1 CENSITY .C2f!49 .C26LE

t'Ej.IL T,':Cf LSS - CC !TAN1 £'LNSITY orl' ocC11
SHAPE FtCTC' 12 - CCtSTtNI CLNSITV 1.'46qci 161

L C C AIIL N -X- 3 6.4 0 0

2 CENIEPL INE

K : .75 X10

Table 51.



KLC626C 7APL 4752F FILES 115-1'4!, RK 3, P7S.1-19 I/I15/eC

rILN C . .. OIN7 16. GPICP NC. 2

RrLLCE[ FPFILE C1I

Y/ L I
K IKCPEE CEL1t FI/!EC CEC.r bLUF TIEIA

.7 4! .C 7I 13. 1I:. c .2e9 .16
L2 .'C E .C" 1 7 1 c . .rc5 .Z3

L ~ ~ .2 17 I C1.2; .2c1 .1F.6
4. .- z EI.- 6 99.t. . 63 .2455l .C9 c *L4.1 1 4.7 -, E. S1 .411 o262
6 .LC 7 *4 t Zt t. e. L .442 .27e
7 , 7t L sL! 9.I 4 .i .487 .537

S .C167 .EC7C 3. 6 c .ft . 63 .334
1C .E82 .E.. 5 . 1 95E . .5Pb .36C
II *L 

1 
r .; A4 t... 1 9r, .S . 61 L .3 56

1212 1 ?711 9 . .2S o6 23 .37 5
1! .L-To .. E 9 S; .t:L .!73

is i .16 Lf 2 L t FLL 4 4 C,h

17 LLE7 .17! 4t.lL 8 i, .775 .553

10 .4; 7 .2 p 4. 4 Z 6.6 .rL .642

2? .2 c , '2 E'. . , 7 7 ?Z
23 .L L ."[ . I 627 I oeC .752

24 .L -7 t .31 4 o . .91L .777
S . . a 7 7.J . .C

.10 .4 '-61. r. .619
27 .17 4 b 1T .. 827
2 .1137 .4 4 8 .c y 7. 7 .24
29 .12Cc .514 Et.56 b61. b'9 .25
3c .1 77 L, L2 ! 6r t .99 *CE5 ;

31 1 4 7 t7 s 7.1 7 r c 1 .9( , 1 C r

32 162 *b. r 
7 

.6 75.1 .9f7 .
9 2

L
33 .17S7 .7f5 F-.2- 7E.El .$7t .91134 .1 77 .c'l '3.c7 7.6 .9E3 52

35 o.214 z 9.11 E 4 7,' .99 94E
36 .2!2j .9c~ . c 77.1Z .50, .951
37 .2 4 r, 1L62 '9.i 1 76. ; It .9164
3 Z L7 1. ~ o.9 1 7. E.c o rC1 r97 7.

4 7 .23 o9 C2 7 f r 1. .9 E
41 '322 1. 414 59.'' 7f.2 S 1

4 c ,6 1.774 5,.
O' 7C.S- I1.L .9934. 1.% 16 Er77 76.5 C 1 1o *: 995

4uT~l 451.7: i c St I Z L 7 -

46 .4 E 2 1..' 9.9 7 E S 1.2 o ;L q
47 .127 2.LL4 E59.f. 7 5 .c .0t1.0

47 S 2 F2 s t11 7'oc

47 .S'c .09 t9 7E.Es 6... 1..2c
49 o57 2; 2.4!E s9.7 , 7'.tc 1.034 1.L30

r . 6 -- 2 2 .55 :t;9 . 75E . 1 1 o ('4 1 . L C
si lo0,vZ7 4.L77 19.(; 75.E( 1.00k 1.0C
12 1 .E 2 7 t t IC F59,.519 7 c f II X.L .
E ! ~2 4 b~c r ( 9. 52 71".12 .i q I. L '
54 2.5 IL 107!2 E,.F2 7s.61 *90S *909
5 5 Z Z 2 6 12.7 77 9 'IS 75.55k 1.0C4 .99 9
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KL>l1-1AC 'TAPE 47EF,' FILEF 115-1439 RLN 3, rTS.1-19 1C/15/EL

k LN ~C C I CN T 17. C rI D

CLNCt;Y LAYFR C (LFTIE" STAKLIePt)
LTINEAP SUBLAYEP

IKTERPOLATIOK~ F U NCII C K FROM
TC WALL WALL 7Q~ Y+=35

Fr:I':lc1E!'v VrLCCITY = 519.299 59.2''
~Fr ~ I'1E1rFkt-TU;ZE = 7F scES

kL tLL I1EPFI ' tTUR F = IL E. 2 4C
64LL I-Ltl FLUX =. r 115 C

F;E E ! T FAf CENSITY = ,C7L
97RrE STrt (IELIC V1CCCSITY 7 CrC1652

LcNSiTY CF FLLuE AT WALL .EEb
I N E 4 1C V IS CCS I TY C~ F L LE AT IALL = 9;LC1621

itLL/E LSTRE I CL N JIT Y Pt TIC z or88464[

1~L1 VALL.E LF TE , Ft7L~R ECELTI 46t
C!LCLLATE7 CELLT4

ILL~t 9ry*b' INPUT
LISrLPCEP~rEfT Tl-ICh FSS ("LSTAR) C3123 *029.5

PcNL FICKNrSS (TP-ETA) .C1776 .C1779
EL C L CV - 'AS SI Ft I IC K ,TCKNESS o C3 13 4 c3 1b6

E. E. tLP *YNIHC K NSS 9 .C C '4 4 c2
St-fFE FACTOR 12 f(EL!TtR/TllETA1 1.75;7e 1*6 Eb2
S11ArE F CJC '12 (ENFRCY/TI-ETA = 1.767!6 1.77b

POP'EN 7 LI, Tl-ILKKES! ;ENNCLCS NUP&EV, 531*58 531,.,r
IPLCEO,[NT THCJ .1 CKNr S' ;0NCLIS NUtSEP ;3 3. 6e 6 7 1 *64

S J 3 F IC]t T E(OEFFICIEN~T
b Fi;]1CN~ VrLCCITY

Lt Cr TI-F 6ALL CCN!TtNT (K) 4L1~CCC
Ltk. CF T~-r IALL CCNE71NT (C)

6A- STkFNGTF-

CLELS~r S ' I',L I P' I N T7 VAL -. 3 5 41 0S39
C L tL S FI ' ' ITtbPAL = 3 E 5f16 2.9-77

[I1 PLACL2'Et-T 71-IC~kESS - cC Sltkl %LNSITY = *262C oc2eE
U'L'.TU' Ti ICO ES - C L'S 1 NI fENSITY ..c1 0 Z 1e2

SI-APE FtCTC-' 12 - CC1,t1N1 rL SITY 1,i43r-6 1.84E0ol

LCCATILN -- 3b.4C C

Z =*6 INCHES

K = C75 X 1 C

Table 52.



ML~kIC ~ 52~ 1LE5115-143, PLK 3, PTS.1..lq IrC/lb/E
c hC 2 c pc1 4  17. L~~~ 2

RE:LL:EEC Pr:F ILE: It1

111 1 IE s I7E L 1.1 T/ S EC I EC . F L/UE THE TA2 L~5 t L7 f7' 1.1 2c 3  *16 E2 2:5 C::6 i1.56 l2Cc.-E 36 .183
4£~~ .248 .C' ! * 7 54* *I1 * 248S *:..9 .:! 2.2:7 9g.f' .44L: .2?L 43 2 4,.trg5 F 5E ! .4 I .2!C:7 .l12 .2: 1 4 . 97.tL *b]4 Z32.13t .2:, ii125 96.4-1 .5%2 .3:2. 1235 .16f2 223. t5 5p7 . ; .5 E7 .296

11 .. 11' .LF 37.Q2 .45 61c, .373
L1 2 7 .61 4 24. .6'.i14 .-'~ ~5 3577 9

'.
2  

.t65b *3 r
15 * 67 26 41.1 i IL .6EC4 .4251.2: ' 124 N42.11 , 2. .71L: .45C:17 1 Z L 1 122 4 Z.% 51.' 717 .4i7641 C .236 7 .1 L, 45.3 5C(1 .75 .3

22: 1 .C' 2 4 S 676 *2~. .i
E- t~. L~ .6C 6-7. . 6 F3 .6'!
3 14 7 16 32y L2~ .~ 6745

21p :Z;- E 2 .2 * .722
44 L '6 4 ~ b c, c(c 74 .63g

32 L . 2 *515 ct~ 74 3~
.1I4 3 . 4 74 155 E8 

e.623r .11 c .47 F82 72.1 .SC .52731 .272t; :61 56.7i 77.it :547 .63837 1 174' .472 ! L E 77.1; .9 E*c I3z I2255 .5-6 E 7.6 49 56I34 . 652 1.:2 5.t' 79. 7L get, .672
It.3 7E. I 1.:9f1 .97

i2 .32: 174 7 b 91 772 1.: .8
d4 .:5 1.7 555 7!C 1.9c4 .115

41 2;55 :.b 6 5 76.61 1.Z2:I .9774,- . 73 *7 5 Si 7 E.; E . c Is
4 7 . 4 % 7 1 4& . E 9 . 7. 7 56 7 .2 % s s

44 : 3S 1:354 E5S.u5 767 1 .31 C" .994 . 2 2! F5 7 c5s. ; I L 4 9 125
53 ~ ~ I~q .575 4.2 .2 7E.Sf 122~ .::

54 1. sS 1 .73 d 7 .E I LC . 99712::

St41 5~12: 55.75 75.;, .221 1.::

5 r1 4 1
iL5 U- SC7 C



K L C 6 C F- C47z52k F ILE ! 115-143, RUN 3, r-TS.1-19 1C/15 / E

ECLNCr Y LAYrR F4(c.FTIE5 ST A i\L49C
LINEAP SULLAYEC

INTER~POLATION FLNCT1CN FIFCM

TO WtLL WALL TC Y+3
FPLF S1PEfV~ YFLCCITY = b7o.3 674.;

F;EE ST7itt 1Et-PFk4TU;FE =7E.415
6 t L L IEJ &EktIURE I u C. 4 7

6ALL EET FLLX .[c5
rPF FTRAP~ !'LNITY 7 [7464

FHF~L SThEhP YltE?'ITIC I§CC"S1TY= O15
LrN~jTY CF FLIIE[ PT WALL=C73

.- IPtT:C VISCCEITY C F F L I I 1 r M ALL 'z CL(179C
%tLFr flLFI'CESITY PATIO = *5S27

LCCtTIC', IYNL[%' NLWCEE.r (REX) = 1375323.31
7NC LT ViALLr- (F EL CITY rE. L T A028

1 " LT VALLE CP TELET1LNk CC EL T 4b
CILCLLA .r ELT4 .25ro2

CI rLICE~rNl TH1CPES (CELSTAR) Lt3- 19C25
,EKTI Trl(KKESS (TP-ETA) oClP75 Si7

EPE(v-IS~1C THICgYNESS r33!:C .C3366

~IFP FA C IC R 12 (LE L t~i/I-PTA) = 06 1b E 1 o576 12
S 5iAE F tCTCr' !2 fE~rp(Y/THETA) Z i.'19239 1 .79433

P Ct FfTb~ 7 - ONF EYNCLIES NUMEEP =b-612163 2
11PL!CErAFNT TI-ICV'NESS rEVNCLIS NUMBP = c27I~ 1cct. :5

SINF'rICTcr I(NCCEF 71C1ENT = .L 5' 3 5
F R I( I IC N VrLCCITY = 3. o3bL

L P , F 1,-.E kAL L C N 5T t NT ( K) 'Z0L1 =
LAO. Cc T -' MALL C(NS1tNT (C) = .CCCC

LLALSEVS *E;Llte INT~rPAL 7 -. 4L48 11
C L L L ' f9 ITFFAL 3*11662 "*7C

ElcrLACE~Lt&1 T-KC'ESS - CZ S1tN1 'LN$ITY .E25b5 .'2717
W ,"Lt.TtP' T ICVtE$S - CCr SiT rLk.SITY *C1912 , 01SA3

b-AEFACTL: 14 - CC S1H,T rLKSITY j .34..E 1*42C1r

L. LCC t II , - 4 L C

Z CENTERL INE

K 0.75 X lu-

Table 53.-



KLL6LEC 716 475SF FILES 115-143, RLK 3, rTS.1-19 1C/15/EC

PL,0 1C. 2. PCINT 19. GPIr NC. 2

I LCEI FrCF IL L t 14

y / L 1 0-LIi N c C 17 fl F /cEC E ,F bLE T t UTPU u( I T*I y( )1 . 1 7 4 7, e 9 ., .2 7 .19 , -11.97t 6.S 6 6.o7E 7.185
L 0~ ~2 2 7.75 94 .4C4 .223 -11 .275 7. E48 7 .472 9.674.t .7 .11 9.4 2

4 
.6 1 -10. 4 76 6 .4 L6 6 .176 11 .3 334 *L7. .LU 1.c 9'.42 .46b .2P2 -10.LC2 6.E61 9.4f2 12.329

L .!S% .235 24.32 92.99 .5r5 .299 -9.2cC 9.t34 0L.02e 14.652f .IL2 ' .. . qt C, E.. .56E .3C4 -6.554 10.269 10.19E 16.9757 .LI . L4 E 9.% 52.4S .AE .320 -7.8!3 11. 9C Ic.7 5 19.961E .CI . c 4 :.17 9.2' .5 v, .327 -7.641 11.i3 IC. S5 2C.957q L ' L-7 L0 c 9 1. -11 .6?7 .3 s -7. CE , 1. e f5 11 .742 24.44110c L k06 *L f 4-7. c C 1. - .6 F1 .361 -b.OC4 12 . 2 19S 12 .12 1 j7.42PII ., 16 .7 t 5. 9. 2 .t71 .3e9 -6.216 12.7C7 13..72 31.4111? .0Izl *c1 l 90.15 eo% .412 -6.L6L 12.F63 13.E2i 33.40217 .03 c 27 4 7 .' I '7 k6 .42 - 5. tc 13 .23C 14 . 2 7 35.E9I 2-2 26 6- c .717 .431 -5.3t1 13.S63 14 .45 39.P73
1 -. l' i'4 14.L 66.1' .7?-. .46t -5.053 137.Fl1 15.654 43.02616 .27 .111 .. C.r. 62 .475 -4.61C 14.[44 15.9v36 6.17 ,C: .' .117 iL ic6 FF.ti .7El .471 -4.716 14.;16 15.t1 46.501Le 11, *025c bE - 6.112 .7' .4C5 -4.169 14.7F4 '..6,2e 5Q.4S,3I
c  

. '.6 8E.E .. .6-t .544 -3.tf3 15.261 lb.26c 7C.2382 " E% , . .' z.t' .67t .59C -3.111 1E.e12 1 .11 E 2.351.LE .4, 7.2t 6'. .e44 .eld -2.657 16.C67 20.761 52.63C
. EL. EL L 6 1 .6!3 -i.t21 16.!T2 21.272 L04

.50b23 .- .2" '..7 64. .c2 .t 5 -2.27 16.6F7 21. 67 1.572'. . .]% 'G.4' .5' .C -2.1 1 1E.F23 22.491 12F.161L , . . . .4 7 E611 -. 6 E8 17.1!E 2e.o6L 136.776
E6 6 c 3 6QI16 6 -- .7 2 74 -1.7 CL 17. 1f63 24 ..302 146.72!327 .5'7 . 1it f1 7 e zt .3 .72 t - 1 . 5 CC 17. 2 '4 2 4 .3E7 156.8452o .1 3f t . 1 8 .i . 7 e -1.411 17.E12 25..3F 17C.95E29 .1-97 .I' !E. 7  

C. . 774 -I.32E 17.!95 2b.171 162.C75
t1~ 4' 61 *, " 6 E :~ .3 -1I. 24 E 17 . f7 2 b. 16E3 1S2.1971 .1 7 .4c . 6I t 6.1 .96C 7

9
t -1.141 17.7P2 2b.71E 2L3.64632 .IZS5 .b1 L.:.'s 8[.& .9Lj7 .6Z -1.0C4 17.519 26.oE4 214.92913 14 6, t t .E 71 A- .9 E6 .67 -. 7 1 18.1'2 29.526 242.97114 .42 .t7 C5. L 76.EE . 9 L 662 -. 5f3 16.26C 26.93S 272.5C71 1 t 7 . 76.1 1 7 8.Q2 -.4 2 16.494 24.97C 3C1.379136 19 .7 9 6C.2C7 77. . % .916 -. 32! 16.fr1 3L.744 3'1.576

77 .166 .667 Et.1' 77.4t .9P7 919 -. c55 l.669 3C.645 359.4544 4 E t 6.E7 76 .S i .9C -. 158 16.7f5 31.553 !fE.990I4 ic 1.[ 7 E7 'E 7 .t .i7 .95 -. C53 16.67C 31.6r2 417.e624C .2' 1.L7,. ci.,z 7f..-- .9l C65 -. L!2 1b.e"2 32.400 447.7294] .2 -62 1.147 t7.27 75.S; .4q7 .C -. L47 16.E76 32.CS 475.93742 .3[-4 1.211 L7.45 7c.E 1. L .9F4 .LC3 18.S26 33.L0[ 505.14141 ., 1.3'7 t7.60 7 .EE 1.6 l .991 .L45 If.s6 33.iE4 554.42244 A 4 1. 6 7. L6 7 1Lf 1 .996 L012 16.53Z5 33 to I 60C5F1 r,7z 34z 1.5"E c.7.11 7E.-4 1. c1 .999, .L20 16.9'3 33.547 654.6444' .4 4- 1.'
c  

t 7. . 75.65' 1.L 1 .9;c .L12 If 6.53 33. 2E 7L4.5e94' .4 4- 1.67 t7.42 7E. 1,L.1 .C9; .L27 16.Sc1 !3.55t 753.67C41 .4'1Z 1 . 7.62 74F4 C 1 .L . .L7 IE. 'C 3I.56 L 04 .8114r '"14'. C-EL.. 67.5t 7E.'.0 1 I' .001 L!5 16.95 8355 54.4245: .El4c 2.1,' t7.6j 75.4 1.cL 1.0C .Lc3 16.576 33.577 903.7L551 .57 4 E . 7.7, 7S.L, 0 L. 4 I OCC .L74 IE.557 33.577 953.484E2 E46lt 2.419 7.6E 7!.42 1,z.4 1.c .CC9 lb.sq2 33.56S IC3.2b3
S3 1.L24i 4.36 67.1-3 75.4L 1.L'u 1.001 .001 16.522 3.bC7 1759.3955 4 1 . 5 1,7 b .: Z 6'S C7 . -7 75E. L, .99 1.00 .16.6 IeE7 8 33.60, 2 5 9 6.3 p65S 2.044: o.17; 67.70 75.42 .9%b 1.2,0 -.L'7 16.E67 33.600C 335.2.96656 2.541 1L.C27 67.3i 7'.'7 .442 1.CC2 -.0L3 16.511 33.b37 4168.29157 1. , I1.Ll 67.67 7.9c 1.003 I.CI .L6 16.589 33.,14 4965.565

Table 53.



K L 7 P, t 11 11 /L u b 4 o 13-Ib, R UN 3~ T S 2C -2 4

0! r 1, ON T 2L c-U ~

PCUN5APY LAYER FP.(P6-TILF STANLJAROi
LINEAP SIJELAYEP

INTEh'OLATION FUNCTION FRO~M
TO WILL hEtLL Tu. Y.:3E

F 0 EE E 1 !Ee AM VLOCITY = 63.E420C B3 4 "LC
rREE STkEt- 1E 1P~kbTuJR = 7d' o994

tLL IEPIF4hATURF f016
jhLL I-EtT FLUX 7 '4o

F K rE T,:jA. PE.T = .C7515

['NSIlY CF FLIIE eIT 6ALL * C7?L,1
rl3rErITIC VISCCSITY CF FLLuE IT 6ALL *C:IS

iA.'LL/FRv-E STREA t rE!SITY PATI: .6 3 62
LCCetT:C' EYr'LC NL 'r~ (REX) 2CS3225.92
H'.PLT VAL~r -,~ECIJTY .14%0
1'~1T ALIL-F TLwFFktTLPE DELTt CLCL.L:[E-A 27c

1CEL~t C9.5 INPuT cCr-.
1iI L C E M NT T H PKE S S ( C rL ST A R C; 35 .CC4 F

t VNL THI K t SS (TP-EITA) C *1 7 6 0 2 C L

E ',T FtL PY TH-ICKNESS = . CO02 43.qL244
H A fP E F AC T G 1? (L FL ST AR / THE TJ A : 1 F4 49 C I .5 2 C3
SI-APL FtCTUJ) 32 IENErC-Y/THETA) = 1 *P 16 Sr7 1.e5L

MC?-'E 'TLY Th1!Cv NFSF~ -EYNCLES NUPEE = 636 . 40 s1,3e
DI$PLALrA'ENT THTCKrFS' LYNCLS NLM6Er' = 1295025 1292.64

SKI FLIC1LC.' COEFFICIENT = *uC4076
F P ICTiCN VrLOClTY Z '4.a23 e 8

L.A., or Tk' .ALL CCNSTA,%T IM) * 4 13-,
LIP, OF TI-E ,ALL CrNSTtNT (C) 5-:%

LLtLc~fS L1AY 1'-IEGI-AL =: 4P- -5 5 2 Z

r 1 c L s.C E " L',T 7 C LE S - C '-NS tNI ~E %SI TY C .2 c 46 028L.
0 LE t fTr ,- P .E I S C Z T I ~N T 7E NSI TY C .2 C 9 C C.53F
SiFtrL F4CTCA le C C S $T ANT rL'ISITY 1 1.267 9 1 3 7 7,.4

L C C IT u k -y- 4e . 4 CC

2 :CENTEPLINE

K 0 .7 5 X

Table 54.
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iL[M~be2 12/r LC 4b461 13-1b, RUN 3, PTS.2C-24

rLN ,. . P0 T 2L. GPIr- NC. 2

RFLtCEt PIOFILE CA1A

Y Y/ u U-UEN I"C'E CELII FT/5EC DEC.F U/UF TH(Th UTAU U(*) T*i Y(*)1 a ..i6 92 .7 .47 .23 -1L.677 9.CC3 7.iS5 10.761
E 3 - r Z 6q. E .5?E .264 -9.347 IL. 332 a.249 13.7903 .0:5 .. '54 8 C. S .55, .272 -6.kE4 IC.815 b.4s 15.2034 .C;0F .' 33 49 .15 6'.2_ .5P , *2q -8 . Ci5 11. 594 9 . LS1 1B.C305 0L':5 . 75 s..1 V'4 .3C0 -7.Ll 11.839 9.377 19.241t L11Z ,41 53.[S 8P.tL Ot .32b -7,1e5 12.525 IC.&E1 22.6737 .C12( .Z,47 S. i $6.z .65b .344 -6.725 12.555 1,.7'7 26.1C6E C ! 3 r6 E .12 .f S 349 -6.50 13.[PC IC.90t 27.317L 015" .15 7 57.,4 S.H. *6P4 .37w -b.222 13.4E7 11.622 31.1531r 175 . s E6. Q §7.E . 7r 7 .379 -5. 775 13. S ;:& I1. 3,4 35.39 3

1 .. 3 1 .71 1 . -7 c7.3L .717 .3q1 -5.579 14.1Ci 12.ZOC 3Q.C271 o 11 c 6 87.L-E .7'L .3F3 -5.3c3 14.206 1i1. FE 42.6611~ .0 L 3 (1. E 6 . 4 .71S . 13 - 5. 21C 14 .' 6 ', 12 .906 4 5. &IE14 L44 L t2 5 E *7L'. .'12 -5 . L"2 14. 636 13 .$ "9.3 z
3i r 7 1 . b .754 .44 -4.b79 1S.CCG 13.364 53.0. 6
17 L 111 b4.fl. 6F.4. .767 .456 -4.581 15.[99 14.322 bc.83,1 74 . k 6. - 5.- .7'. .49 -4.L!6 15.623 15.32L 73.754I -;3- 1 7. -T 1 'b 64. . ,i .511 -3.7C5 15.57' 15.97c 67.e671- t9.74 EI-. 2.. . .537 -3.322 16. 356 b.779 101.?12

C7 7 L . D 3' F*64, .7 4 - 3.1I0r7 16. 573 17 .9l3 4 113. 73 C' - 7 .' 71.E7 632 .c I5 -2.7qSI 1. 8F4 16.4.49 1~64 t, 72.-c 82.E-. .oOT .612 -2.tk7 17.Cr3 19.11C 142.19724 .b6 .1ci 73.1; E.ro .677 .t22 -2.413 17.267 19.436 154.715
.3, 74.36 6Z.1t .69 . .t3c -2.1S7 17.523 19.L67 169.2522b .'c .374 7-.% 6: .2t .87 .64L -2.c30 17.65C 19.9Y5 1b3.56727 .Le67 .3 E 75 5 F1.4 .vC t .67o -I.bF7 17.823 21.187 195.29726 .14 .3 7b..3 b1.2. .91 .687 -1.Eb2 17.997 21.457 21C.0353c L .4 7 80.77 .9'L .71 -1.570 18.11C 22.307 22!.159-.1!c .4 77.36 4 5.21 .916 .742 -1.425 16.2f5 23.167 235.47431 .1233 .4 - 7E.r2 OF.22 .936 .737 -1.27C 16.4:9 23.L5, 249.00232 .13C5 .471 7t.t'. .94 .735 -1.129 le5Z1I 23.L71 263.53833 .1477 . 54 7

C.4 L 7 c.l .IS 9 .792 -. 935 18.74S 24.742 20. 2b534 t52 .t-7 E..'L 7E.L. .963 .621 -. 7?6 18.944 25.o33 333.59735 .112, t7[ 61.1, 77.6 .973 .6!7 -,576 i5. 14 2b.771 368.12236 .2LCt .7 6 cI.12 77.3E .97t .8
7
2 -.42E 19.254 27.,42 44.8b837 .2175 .*7c- c ,! 77.24 .9F5 .889 -. 290 19. 39 27.771 4,39. C30 .2355 .bf- b2.'4 76.71 .90'. .912 -.207 19.413 26.486 475.532

39 .2c2- .99 t.S 7t.E .93 .9'3 -.145 19.5!4 29.149 510.ibl47 L 2 . 9r4 eS.35 76.lt ,-iL .942 -. L,86 14.5C2 29.431 546.19741 .2c79 IL07 63.Ib 75.;L ,907 ,955 -.061 19.619 29.b44 5S1.3i742 .3--54 1.1;2 b3.21 7F.Ei .9%C .975 -. L,!3 19.647 30.449 616.65q43 .33EI ,1I c35 73,6 t .C .981 -. u07 19.673 30.t45 676.6234 u .3E 5 1.3 ' .3.'6 7. 1.6- .90P -r-C7 19.672 3.,697 73P.O0C
45 ! ; 5 4 1 4~ r , o 7 6: . 90' So9S7 -. L0!0 19. 669 31.14i 798.3b84 t 4 E!. . t Z 74 .; 1...1 1 .0 L I 19. 6C7 31 .,L4 4 85 P.7 3 647 "u 5 3 L. ' c3. L 71- .3 1. I..ur1 .Z12 19.6P2 31.k63 q19 .0E4A .4.!54 1.7k4' 8 .46 75.24 1.03 71 .00 .014 19.604 31-~29 98T.Pbb4g .615. 75.t) .9% 1.6% -. 11 9.665 31. 28 14.B'P50 .c55 z 74.LS 1. 01 1.0 0 .L1 19.6qs 31.253 11C1. Ie51 .5753 2. 1- '3. 7.. t I. 1.0I 1 .C2 19,6F2 31.266 1161.561452 .cT:% -.224 E3.47 74.St J.Ur0 JG.01 .013 19.692 31.-5L 1222.759
5!2 .ro 5 3.6 1 - 6. L, 7"L.9. 1,.EIr 1. 01 -. 16 19674 1 1.:46 6 6 75k 1.35b 5. 63 3 7L.; E .907 1.001 -F,56 15624 3 .96 t 757.19,
55 1.7451 b.rf, c3. I  74.3 t 1. I, .CC2 -.002 19.678 31.29c 3523.3955E 2.1?59 7.E '; c3.LC 74.E 1.0%, 1.002 -. CC5 19.674 31..C7 4292.22657 .,4757 9.44 I.L.4 74.;7 1.5. I.01 .iE5 19.6F4 31.2P2 50EQ.037

Table 54.



P L '. %2 1. r- 4 1 hT 21.iI -

r.LLNP4Py LAYrF. P; CP~E 71ES STANLh FtJ
LIN AR SU6LAYEP

1NT77krOLATICK FUINCTICN~ FROM
TL WtLL 64LL %~ Y=3 5

F' EE SlLP VFL'DCITY o!.1 5 9  63.15c
rFEL S:;-' Tr-.Pc-TURr 74,.Q',Z

ovt LL ' 'rLPkATURE v y. 6 :
vt L L -EflT FLUX 4F.G

Ur.tSITY Cu-F FLLIC AT 66LL oC7236
\IN-t .ATJC VISrCS1TY OF FLuE[ Al 6ALL ' .-'L017E2

*ILL/FR'E S7RIF" r:"SIT%' PATIO 96t
L CCt 1 10 IL vN CL C L Lc (P E X) 72C46s4.b1

Nr-LT VALLY- CF E L CC I T Y lELTt .29% c
1 kPLT AL'-E OF TEP L k ±L Rr D E L T h4

C1 LC~Lt T" DlELT A66b
[EL If L' 5 !P UT f 'Z

JI SL-L ArE N T 'rH IC K E S (LrLSTAR) z C2993 oD2976
,CMFNI Lm TH T~,S ( THE 7AJ ) z *' .c19 5

E,.LY-cissPllI'*. THIUCKNESS = oC3FL2 oC351jq
ET;-L THICHNES5 SZ .2 46 0 0 2,t

<t F FAC70k 12 LEL TAR/THLTA) 7 1,544r 1.52542
-At>r FICTCL' '72 4 rR GY /T PE T A) =. I 8L3rY4

PCVP1%LV THTCX:,FSS Pty;,.CLCS 0~~E 16.L,4 2 S u 6
C:SFLACE F ft T T HI C PN FS 5H LY, C L PF NL M E E F 12 65 C71 12 5b 5 6

S K 1 FC I C I I COEFFICIENT*uC5Z4
F I CT-Ct. VVLOCITY 4 *24752

Lt~ C O Tt-JV ~AL L C~hSTtNT (K)
L t v C r I hr F L LL Ctr4S~trT (C] .7OC

L b.~L S~CT ~-.159t6
CL!Lc-crS ':LLTf' if:TEGPAL -.53b52~

CL'U:' ' 
5 .1%AL 3EC32 2,89756

I F L A C EMET T H IC K' -'S - C c'T i, !L.SI T Y .2S. :54 0274L
1,.T TWICKI E c S - LC ~I\STAT % SI TV r-.1;67 s C19b 4

S'-A :L FtCIC I'i2 - C C STIst.7 r-ENSITY 1 1.?9222 1 .38C

Z = 6 INCHES

K ZC.75 X I10

Table 55.



*'L[M,.%L 11/2l/ J64b8I 13-16, RUN 3, PTS-?C-24

Lt. N C. 2. POINT 21. G210 %C. 2

kNELC.[ PCCFILE CA1A

Y Y/ u I% CLCLTE5 eLLt FT/L: rL F U/i. THTA UTAu UE*) Y()I .:'43 . -.I 2.(5 91. s 3C3 1,;5 -11.611 7.627 6.A 9 8.748
7 . 1 :. 1.16 .4U5 .216 13 . b a .72C 6 .b I 11.1723 .t7 .- Z' 441. 92.21 .49o .262 -9.032 5.746 6.261 13.5974 *L 77 .C' . b 85.k .54 1 .289 -8.988 10.591 9.12' 15.617c .Ll .L3? 47.13 61.5E .567 .293 -b.462 II.E96 9 .33 17.2346 .511 . C3- 5%,8 6 .4E .6!7 .299 -7.654 11.ee! 9.422 20.i66

LiS*74 52.C 4  6E.51 .67 .325 -7.137 12:'41 1L. 42 13.295• C1- .L7 53.% F, .5t . .b44 .34-3 -6:.9t8 210 IL.42 5.315
c Z147 .LS5 5b.77 66.L'. .614 .367 -6.376 13.2CI 11.585 29.76010 .l16! .ll b7.2- E7.7Z .608 .3P5 -6.11C 13.468 12.C74. 32.99211 F17 L : 5. 2 87.71 .7C7 .3AO -5.7?0 13.848 11.90 37.841

1' * : LC 5. 74 .1 .394~ -5.4(19 144. 1 C5S 12.4144 440.871
727 .1 6.f 67.2L .71 .406 -5.3C3 14.275 12.b77 43.9L214 .0 7 o b. 67.>: .73o .41o -5.131 14.447 13.12: 47.9431 .LE4 L 5 62.1b 6f. 7 .7447 .42E -4 L. 4 14.634 13.;57 51.37716 .77 1 .2 c3.22 66.71 .76L .432 -4.o93 14.885 13.o2 S6.52417 b1 1 t3. 79 86.sz .767 .441 -4.560 15. 1 13.514 5F.853IF -C7. .112 65.65 bc.tE .70r .402 -4.1;2 15.456 15.1Cs 71.!79( LL.2L5 .1 7.72 b,4.Et .61, .521 -3.v35 15.S43 16.k51 85.925,2:. C..% .1 9. 7 bL. 4 .o31 .535 -3.318 1b.26C 17.-12 00.27021 .c0 . 0 7L. 4 o4.2 .b44 .550 -3.u!1 Io.527 17.366 111.76522 . 71.' EE. f .8t 0 *594 -2.742 1 .8e6 16.757 126.332

27 .Et 72.52 p3.25 .6"' .596 -2.bC6 17.C73 18.b6 140.474
2 .4 L75 E .r 73.4', 87.1i .8 0 .bf4 -2.312 17.266 19.L51 152.5962- ,m 2L ,3-7 74 .!b o . .e b52 -2 .17 1 17 .4c7 2U b7 (; b .7310
2 ; . .372 7s..7 81. .5

0
u .663 -1.9 2 17. 26 2L.534 180.86127 ul 5c- 75 .5 61.5L .51 *b65 -I.7Lo5 17.833 2u.S7b 192.8012- .1 27 .35 7L. ' b1.C .515 .70y -1.o73 17.9C6 22.358 207.55G2c .I -r .447 76.73 554 .523 .711 -1.513 16.C66 22.445 221.0863C .1150 .4 Z 77.29 6:.7] .97 .72L -1.3F1 16.198 22.716 234.21821 .1725 .'.. 77.! E7.4( .937 .735 -1.c4b 18.338 23.178 247.55232 *1.7; .. c3 7e.3 8 .1 . 2 .749 -1.136 IE. 44C 23.a37 261.89733 .10L63 .545 79.23 7A.S. .91c .6C6 -. 972 ]b.fiC6 25.436 29S.6363" .1641 .L11 b !5 7P. .566 .839 -.662 16.916 26.463 331.5993 .1;16 .b76 8Z.o 7 7F.:o .974 .854 -.516 19.C62 26.4.4 366.9543L .1;95 .7U3 El..54 77.5F .gpi .k75 -. 381 19.197 27.b23 403.11937 .217: .6_E F . o 76.5 .9c7 .9Z8 -. 2!9 19.319 2b.b54 438.4753s .2',3 .. 'E - 76.52 .geL .925 -. 191 19.388 29.195 473.4263€ .2715 .937 .904 7.2 *9 .,21 -. 127 19.4S2 29.05! E0E.1764C .26 1. j4 Ez. p I 7S..f .9t .557 -. LP1 19. 497 3Z.21 544.7444! .2.65 1.u67 b. rb 75. E .',9 .959 -. U26 19.5C3 30.-.63 57P.88842 .37-t 1.1!4 S3.76 75.E' .90 .9r6 -. Z23 15.S'5 30.160 615.45644 .344 2 1.2 44 E3.15 7 .r 7.O. .475 1"C8 15.596 30.685 675.25e4U .i4. 1.357 I-i 7% 1.021 .969 .h15 19.5q3 3I.lc3 736.475

45 E, 3u .4F 3 . $.-- 1 .c .49 7 .L?3 1v9. 11 31.4!E 7 (07.06b54( .4:45 1 .16 7.1 1. .955 ..5 15.563 31.329 857.69E47 .4 4 '.9 7E. : 1..4. .P97 .uC9 15.5F7 31.4E7 919.1144E .44 5 1.LL4 6 74.;: 1.01 1.C'1 .L.6 19.6C6 31.576 97E.91640 .51u5 1.'16 EZ.22 7 4 .
;c 2.jrl I.co; *U15 19.593 31.565 1039.5265C .E.7 2.L4. -3.72 74.S, 1.0c 1.0C0 .L14 19.592 31.5S4 1100.54Cs i 5.7 6 2.1I L c3.Ir 75.LC .CC I, 1 .0C5 1,.5F4 31.544 116".9d85' , : 2.2 £3. 2 4 74. S 1.;0I I.1 .019 Is.597 31.587 1221 357

55 1.7L441 6.44 E3.14 74.56 1.CCU 1.G01 -. [,4 19.575 31.574 3523.737
56 2.1743 7.51Z 3.1 74.&% I.3%. 1.3co -. C09 19.569 31.557 4291.870
57 . 44 9.31, c3.24 74 .S 1..1 1.3C0 .,2C 19.598 31.5F7 5250.802

Table 55.

• 1 .i



KL Mkvb 1/ L4/ L 446r 13-1t,, RUN J9 IDTS.2C-24

~ C. 3. D'GINT 22, Ui3 .-

2'CLN'AkY LAYERl PFLPLrTIES STANLAIRE
LINEAR SUbLAYEc

INTEFRPOLAT10h FUN.CTIC% FROM
10 WALL WALL T L Y+=35

Fr EF S IcEt~ V LQCITY ?. 6 6c 2d[
rREE S~'1EP rkTURE = 75.!JE

6 LL TEP~hTURF y 9E .5
i.. L L F-LtT FLU o *4 60CL

rPFE TNF P rE'SITY oC75 3C
F E E Z"T Pc'Ak " I r' AT 1C VI r C 0 1T YG .C 16 4 C

CE-NSITY CF FLIIE' AT VALL o[7?2'7
rIt%rEtTliC ISCCSIT CF FLLIC fT kALL oC1c

0tLL/F.FE S7REA" DiLNSITY PATIC =,;63t
LCCATICI PEvNCLC NIMEEP' IE~X) =2G37259.C5
INPLT V~ALLE CF ELrCITY r'ELTt 1 -
~~P1VALLE CF TE"-Et~fTLKr 'ELTt

CtLCLLAl~r PELTA 2b
r ELIA C9 .5' INPLT 6 *C C 0C

U I SRL A C E t'NT T hI C K NE S (UFLSTAR) . 02 9 43 0C2 3 7
* ,OIPFNTUm THil(KNFSS (TH-ETA) = *1937 .0194F

PEPEGY-CISSIPAI, 'L;K THILKiNESS 7 C3 511 .03517
E -tL PY T HT C V NE SS = oC 0 '3 4.C0

chtFE FACTCR 12 (LELST~fk/THETA) = 1r.67 1o518L9J
SI-ALL F~~CTC 32 (EN~kGY/TH.ETA) .19

M1 MC MI NT L PI fILKNESS 'EYN CL CS K UF. BEP = 615. 15 8 19 *9 8
DiLPLAC.'ENT TPICKNF5 y1) E S 1vCLC$ ;JE P 12 !8 .7 6 12 4 4 . t,

SKIN F)ZICT1IQ. CCEFrICIENT L:5r4l
FRI(TICN VFLCPCITV 492378

Lt. OF ThE' 6ALL CUNSTfNT (K) *40C
LAP Cr ThE VALL LCC ST tN T ( C) 5oC0300

kAF'E STkrNGTP

CLtLS[%' 'CLLTt' 11,TEC' AL :7 -. 45615 -53,
CLAU'-'m- 'I' IkTEGPAL : 2.FC5C81 2.86ts4!

Cr1cPLkCP'LT THICI'Ec - L,'SltT 'ENSITY = C2524 C27---^
PCL EO.T1, f T V 1C K IES S - C C N S T T tPLKS1TY = 0 Iri6 8 0 0 9 o

Sp4rE FACTGL 1 - CCt Slt?% riLNSITY = 1.2P266 1*378'13

2=-6 INCHES

K =0.75 X 1 07

Table 56.



PLrM6F. II/L/EL 46u89 13-1b, RUN 3, PIS.2C-24

put, . ?. PLi'%T 2i. G,,I2 Ne. 2

;iLLCEE PrGF1LE C6lA

SL I Uu-EINL o$ S ELTA FT/E EC CE.F U/UE 7hE7 U7AU U(4) 7T1) y(*)
1 .C3, .Z14 33.41 91.7i .43 .1E6 -11.669 7.883 5.979 7.7232 L;254 .. 2. 39.35 91.c1 .475 .223 -12.2f7 9.285 7.088 10.9149
3 ... 8 .C &4 Z.39 9C.s .512 .245 -9.549 I..C03 7.7t9 12.3b0
4 - 6 4 ' .'5 E5.E .54 .282 -8.968 1U. 6F !. 5 13.772
S .C:79 .Zc 47.7 89.7i .54 .ZP4 -8.328 11.225 9.L27 15.990f . t .b 6 cC.72 9C.2L. .61' .269 -7.58b4 11.966 8.544 19.417
7 .L11; .342 i2.6O 8c.1I *bD .314 -7.122 12.432 9.96: 22.6438 .c12' .Kub 53. 86.5. b4 .347 -6.871 12.661 11.I.37 24.66C
9 .214 .c'! E5.3. 86.9' .6Eb .326 -6.43 13.C60 12.347 2R.2b9Ic .16 .LL- '7.C4 87.44 .6O .422 -6.0C2 13.46C 12.71i 32.32211 .C179 .L 7 56.46 87. E .7C .391 -5.758 13.794 12.113 36.1 !12 G 197 .L.u 59. -6 b7.7 .72L .387 -5.469 14. CF3 12. 92 39.782

13 .- 2 . ... i6,.'14 E7.-'I .77c .3P7 -5.313 14.239 12.ep89 42.F071'L .L 2 .L 6 f 1.41 67.4 .741 .L.2 -5.5.61 14. 4C 13.335 46.436
15 z~. 5 Z 4 t61223 6(.5 .7 c1 .443 -11 6 6 14. 6 A4 14.L7L 5 C'. 4bQ16 .r 7- .17! c3.'L '3 t .76,: .4F -4. 67 14. 65 14 .53 55.30817 .L:67 .1. 63.43 86.1 .765 .462 -4.5F5 1.967 14.bPL 57.929
16 .'2 .1'2 65.77 85.5Et .7C' *43 -A.133 15.519 15.658 71.C3519 ,:2 15 67. 7 8'. c .b14 .543 -3.e!2 15 .92 17.3S 65.152
22.29 . 135 6 , ;7 64.3 Ei31 .552 -3.321 I h.2! 1 17 .L3 4 99.2642! .2'53 .2% 75.' 8L.2L .b4 .560 -3.G36 16.517 17.br7 111.56422 *.9?1 .273 71.11 63.! .8r. .5q1 -2.771 lb.7F1 16.789 125.27!
23 .91 .25c 7.lc b7.Z .871 .b1 9  

-2.520 17.C33 19.b52 139.36924 .27 4 .*21 73.'t E.2. .o2 .625 -2. )29 17.243 19.o8' 151.064
2c .L-22 .3-1 73. 1 b6 .7s .bcl .6% -2.136 17.416 2U.-2S 165.82!26 .L93 .3>t 74 .L9 EI.s .915 .676 -1.65 17.Cc6 21.494 16C.11427 .5951 *3 7 75;73 61.1t .9"v .682 -1.776 17.776 Zi.o57 151.8142Q . 1 .3p2 75.c5 61.5; .917 .b93 -1.6"? 17.922 22.L26 225.55
29 .1789 .4', 7t .. 8:.e .97. .725 -1.478 18.274 23.Lk4 219.639
3C .11.49 .1 77.27 6[.5 .9,; .742 -1.32C 1k.232 23.576 231.737
31 .1222 .SF 77.27 61.2: .9Y3 .756 -1.319 18.233 24.i,23 246.45632 .1292 -1 77.92 79.;, .942 .772 -1.166 16.!86 24.538 2bC.57133 .14b .5"c 7c. c;9 78. S .9E3 .821 -. S12 18.64C 26.u

9
5 294.4%534 1637 .614 79.F5 7F. 4 .9f4 .826 -. 710 18.842 26.Z36 330.134

35 .111 L79 k2.99 77. .S73 .866 -. 5!5 19.C17 27.5t3 365.218
36 .1q9 .747 61.12 77.,iL .9'9 .E97 -.415 19.137 26.496 401.310*137 .2159 bill ol.77 77.t. c;P7 .886 -.256 19o.296 26.16Z 435.3663F .2143 o7l 62.26 77.82 .909 .c17 -. 136 19.416 29.121 472.4873c .2512 .c9 . 2.2 7 f, .2 .9c3 .541 -. 144 19.4c6 29.687 506.563
42 .2694 1.c11 E2.1% 76.3f .9%5 .946 -. 095 19.457 32.13C 543.260
41 .2'56 1.272 62.6t 76.21 .9co .966 -. (A7 19.526 3L.o85 S76.3Z842 .3-42 1.141 c2.12 75.r6 .9%o .973 -.u32 19.520 30.92Z 613.429
43 .3'36 1.211 o2.7b 75.k.. .9o .97c -.219 19.533 30.96C 672.7L9
4 U .363Q 1.3f5 62.7 75. 5 1.SI .91 .qL 19.554 31.49 3 733.6L2
04 .3c41 1.Li7 7 2.c 7.4k 1.21 . 9 .18 1v.57G 31.4,C 794.69746 .424 1.592 .C. 79.. l.d21 .94 .01b 19.5'C 31.6F3 85E.99347 .4592 1.714 .37 7i.', 1. I .Sq6 .025 19.577 31.7C4 915.878
4 .4642 1.61b E2. 7 7E.' I .U I I.2 1 .L25 19.577 31.611 976.36849 .5139 1.926 b2. 9 7E.31 1.22k 1. :7 .(?1 14.5!3 31.7&% 1036.2535c .543a 2.L4L 6.' 75.2- 1.LC1 .99; .015 1$.567 31.756 1096.542
51 .5742 e.1l-4 Ei.-3 75.'% i..ci 1.0 .L17 19.570 31.777 1157.83B
52 .6-36 z.25 62.67 75.2. 1.OC' 1.21 .L2 19.554 31.b11 1217.521
53 .9F36 3.b92 E2.Oo 7!. 3c 1.22 fJ.C' Q J9:JS jl.66 196!.72754 1.3o442 5.117 62.7'. 75.2t 996 1. -u' 19i4 31.662 75r74055 1.7437 b.541 82.r1 7E. 2 1.Zr 1.0 4 .11 19.563 31.e7 3515.938
56 2.1242 7.9f* E2.61 7S.21 .994 1.05 -. L12 14.540 31.S3k 4283.15-
57 3 6.3 9.3c p2.77 75.22 *969 .999 -. L20 19.572 31.754 5048.E51

Table 56.
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VLfm~c- 11/Z4/EL Lb'48c 13-16, PUN 3v PTSo2C-24

E O1V2Ai:Y LAYER PP CPLCTIEc STANLAPD
LINEAP SUBL4YEP

It.TERFOLATION FUNCTICN FROM
TO WtLL WtLL TL Y*=3E

FEE-,' S1R~tt Vc'LCCITY =.aa 1 Jj'46F
rhEL SliEt- 7E'1P~FATURE = 75.'u34

w bLL 7EIPFRATURF = 91o672
6 ALL F-E8T FLUX=C47

rPFE T A £CLNSITY = 97EL8E~r,-E STF,!A' KlI.;Ew 01C VISCOSITY = .0C I e 4 1
bFrNS'TY OF FLLI.[ AT 6ALL * C7?2.7

r.I'.E~tT1C. VISCUS1TY CF FLLIC AT 1 hAL L .QLCE173C L
* t'LL/F;.FE STPEAP CENSITY PATIr 7 *C7255

L C C 4 1C R L YNC L ES kL eL UE X -7,1643S2.34
!NPL.T VALUE CF E L CC11V E LTA2 c

I".PLT VALUIE Or TE vFE~iTURF CE L T A *4 9 0
C ILuLATfLr DELTAa24C2

['EL IA StI U 7 .C 0 L
L I -L AC E K E 1T T HIiC t NE S WLELSI AR) : t2672 . C2 6.)1

'jOfrNTLw T F.ICYNESS (THETA) C .17 35 s01773
ENEf:GY-D11SIPAlIUrK THICKNESS .[3168 903212

ENT -tLF THICKNESS O ~ *0L2f-2
c -!PE FACTOR I- (LE!T4R/THETA) 1.E4btC 1'49476

SLA-E FPCTC:? S2 4EN'ER'Y/TLTA) IS1E2612 108i11!
?CK'7 L; I2 THI,K .F SS i LY iCLES NUL'EE'r 973.449k o

IPL7E T TICHNESS ; LY I'CLES NLMBER 1499.16 1487.*1?
SFJN FrICT IC COE rr41ET16

FPICTICN, V'LOCITY = 5.49768
Lt6 CF ITE: *ALL CCINSTt!.T (K) = L c .
Lto. Or THE ALL CCNSTtt,.T (C) = 5rorZc

W.ApE ST kcENGTH = .132L4

CL L-E% ':SIE LL IA II 1'\TRAL = -37 3 F469
tL4USE ; 'C' I1EGPAL = 2.926L2 25 7b74

£'I'PLtCE L.1 THIZtE~a - CCNSIANT r'ENSITY = C14 2L
&'('ANT.'P THICK'ESS - CCtSTPNT PLNSITY =.C1761bE~

-PHA-[ FACTO-' 12 - C,'IT~tT fl).S1TY = 1*246k-3 1.35442

LCCATTUN~ -y- 5.0O

Z :CENTEPL 114E
,- 6

K :0.75 X lu

Table 57.



SLrF 11/04/1L '46489 13-16, RUN 3, PTS.2C-2
P N C. . I 

0
OTNT 23. G91r NC. 2

RFOLCED PPOFILE DAIA

Y Y/ u I U-UE. INCE s OLL 7 FT/ EC DEC.F U/UE THFTA UTAU U(4) 1) y¥1)
1 .:15 .1-'2 S3.'1 88.3'. .44 7 .202 1.1 9.7e7 6.4.79 -14.114L 5 .L:7 59. 5 6 7.e .542 .2It -9.k11 10.886 7.516 16.762

• -i76 *A2 6L.52 67.4 .6'0 .259 -7.997 12.1CG 8.312 2C.2G5CFo ,6 70.,0 c 7Z 67. 4 6S °257 -7.361 12.736 6.52 22.853L.-7'5 .4 72.4' 87.1' .6%s .279 -6.921 13.176 b.f43 25.236
6 .E112 .47 75.43 86. tt *bg .3(0 -6.377 13.7'1 9.6eE 29.7377 .01. .L3 1 7o.b 86.5 L .bq .315 -6.1cC 13.997 10.097 32.65C

8 . 01 !' E~ 7 . 7 6 8 . 1 E .7 '6 .3 2 -5. 71 1 4'..226 1 L, tE 35.82.C LI '5 :L65~ 7;*C6  85. E 1 .724. .357 -5.554~ 144.543 11 .444 C 41.12'4iF ,t175 .17 E1.19 8E.5' .736 .353 -5.275 14.822 11.318 46.42CII .1q7 . 82.74 6s.E' .74 .37b -5.047 I5.C0 12.u52 52.2461? *L?12 .L 63.f8 65.t . 7c7 .389 -4.677 15.220 12.'55 56,218
• b 84. 1 81 . 21 .A .396 -4.7F5 15.312 12.758 59.6t) 214 * -. 7 .1 ' o5.-; 84.8s .772 .418 -4.551 15.5^6 13.39Z 65.4661 .E-t7 .111 ct.7i 6L.74 .77v .427 -4.451 15.616 13.bP3 7C.76216 . 2% .11 Q c.6 1 84.7i .794 .428 -4.343 15.755 13.72 75.54817 .7 2b 6 7.!; 84.7 *7P .At27 -4.210 15897 13,7b 60.0bC12 ,6 .1 2 8.56 64 .''.s 81i .44b -3.6C3 16.295 14,372 96.733

19c iI t 6s' 3. E1' S .8 2 p479 -341 16 .6 3 15 .35E7 11L,. 73 91 L1 C~ 2 L 97.' 8' ' 84b 5,-2 -7Cr 17. CC6 16-P.6 13!.805I . 6 94.79 ¢' .8 .519 -2.856 17.241 lb.t22 149.694

21 ,7.r! 62,' 8 3 .b45 -2.361 17.736 17.456 166.7662* 7 . ', '8.' 7 .. .893 .5i -2.142 17.985 16.307 2L3.14C'' z -L7 7 2 *913 ,5?7 -1.9 48 16.149 16.494. 22. 66:.u " .37L Lc.7S . .912 b6 -1.772 16.325 19.432 239.462e7 .Ac6' .4-, IEI.E 83.i .9u .642 -1.6e8 16.89 2L.b7L 255.0852. .1 441 1L2. 5 bl 1. .92o .647 -1.4E1 16.616 20.743 274.151
29 .11C4 .4'- 1.o 8c.sl .93 662 -1.348 18.7!0 21.i!5 293.7473 b .- 3.7j 6.; .99 .661 -1.233 16.864 21.ZCC 3C8.31331 D4 . L 4.' 6L.E-. .9U5 ,6pb -1.114 18.983 

2
2.lC 327.11232 ,1 5 .5. 1 8E.0 .911 .717 -. 978 1 ,119 22.85 345.6483! .1477 .b15 1 6."' 79.5 .964 .745 -. 727 19.370 23.b66 391.194

34 .1602 .6" IL7.'. 79.12 .973 .773 -. 535 19.E63 24.78P 437.S353S .1 o .7t Il . 76.C .9PL .627 -. 4C1 19.696 26.621 483.34636 .27b .i?5 1-. 7 77.1- .987 .857 -. i57 19.84C 27.482 531.27637 .2175 .9r5 14." 7f.91 .901 .909 -. IPO 19.517 29.142 576.027
3c .2 '5 .r, 1 .% 7e.E. .c " .913 -. 111 19.9F6 29.25 623.6923c .2'25 1.L 11.7 76.6- .90L .S24 -. w75 

2
L.C

2
2 29.621 668.7C94- .. ,2 1.1 5 -. z 7 7 . r .9 . .43 -. 021 2L.C76 31.23Z 745.P4441 .2:76 1.1 7 11".4Z 76.Zt .9c5 .961 -.L]2 20.CP5 30.621 761.65542 .3%S I . 72 11 .-4 7b.-I I1. % .96" -. C09 20.C88 30.9C2 8L9.05543 .3'l51 1.315 1-..6 75.77 1.I .979 .021 20. 118 31.384 887.43744 .3t54 1.621 l..'. 4 75.Et, 1..21 .994 .0lO 2C.107 31.L53 967.672

4' . 3 :27 i . 647 1. .81 75.'i4 1.O0 .9-7 .0:3 2C. 12C 31.9o4E1047.9- 846 .4154 1.77' 11 . c 
7 5 .4c 1.:i .9%E .L17 2L.114 31.995 1126.6194' .4 '55 1. Jr ( 1. 75,4 1I I 1.C, .L18 20.115 32.066 12 6.,2bC

4h .4:53 2.L2L 11 . 7'.-- 1.021 .. % .3u2! 2C.12C 32.L4b 1285.17245P .51 2.141 11 . 75.' 1.21 1. .01E 2L.115 3i.i 1 1365.4C75 .Q 55 2.271 1 .b 75... 1.li .9q9 .U12 2.l109 32.,,4L V-44. 563
51 .575n 2.3'5 1*. 7 75.. 1.LI i.co .L15 2L.112 32.L79 152'.02552 .6253 2.52- 11o. 7E.42 I.oI 1.00 .02C 2C.117 32.o85 1602.936
53 .8F55 1 Ilb 31 4 75.44I 909 1.00 -. 02 2r,069 32.445 2341A 91654 1.1555 1 11 75. .9: 1.1c -. u!7 20.C60 32.Le 3066.36655 1.4455 6.017 11*.IC 75.4-2 .90% 1.coD -. L35 20.C62 32.L67 3827.81'56 1.7255 7.1 2 7119 .7.& 4 .996 1.0co -.06 2L.061 32.L53 4569.26757 2..253 b.347 1.u7 75.8 .Lo .9P9 -. 171 19.526 31.72C 5311.1b6

Table 57.



KLL1 %'-P7 TtPF 464r FILES 17-36, RUN .4, rTS.1-2C, 11/111r/u

PL' P.C. P UI NT is. G I I.~

-OLNCI4rPY LtYrR F C-LCTIES STANLARC
LINFAP SUbLAYEP

INTERFOLATIOK FUNvCTIC% FROM
TO WALL 6tLL TL) Y.:35

F nLE I, E 1 V EL (C I T Y 3 6. 6 :)2 36 6L,
rmEL ST Et" 7E'1PF'tTUPF = 73*.?.C

..4LL 'EFPFkATURF r.3
b,4LL -EtT FLUX = C4621C

7 kF E EimrAfl 'PSITY C 7 4 9
E. S T R--A VI E -' ;T1C VsILOSITY *CuCV164 7

"-rN~jTY C:F rLLIC I T ALL .r 7 1
*r~INE '-TIC VISCOSITY OF FLLIC AT WALL ELE,~179"I

wktLL/FFNE S~RE~k CE."SITY PA.TIO 9 95256
L CC A T ' 1 RE Y N rL,' - N L ' f - (R E X 61492.42
1TvP-T VALUE CF ELCCITY DLLT* fCD,

I%.LT vt LIE ,F TEtP4EkfTLRr DEL T A:' ,7~
CPLCULAIEC CELTt

UL L 1 9 9 .5 INPuT: = O66ccl
CISP'LtCE~cNT 7HICK LS S (DELSTAR) =: .12 9 .014 3

6 ~'N 7J* k ti LKNESS (THETA) =: .P721 *CL1b. 2
E -LKOY-EISSIPA II , THICIKNESS = ec1cbs 9OL96IJ

E T - PL P Y ThICKNESS = .46OL 0 5 14
Si4AFE FACT~ik 12 (ErELCTAR/THETA) = 2e!37 3 2.27812
Si-tPL FtCTcY 'Z (Er.F;CY/1HETA) = 1.'477'46 1*557bl

r~~Tus.~~~ TH \c~ -EYNCLC , NUFEFE 135 17u
LI£SPLtCr,rE.T 7HCK;,rS5 ;LYNCLES NUM3,EF =338.77 266o-5

SF 1N F -IC 7Lk~ (CEFFIClENT m
FRICTICN ELCLITY=

LA. Cr ThE 6~A LL CrCNSTPNT (K) = 4%
LA. OF Thr ~A LL C',STfKT (C):= 5ef37CC

16V )~TRENGTP =

CLILSLr'S 1'r:L T' IUTE(RAL = -.2ri253 -*224S9
CLtUSEr' ' 1'yTEC-PAL = 2*.74611 19936. 7

CI1'PLACEk'T THC..$- C'-\S T ANT -ENSI1TY = Cl1;17 .01
v(J'E'.T1:Pf THICIK ES S - ZC I ANT %INS ITY z C UC7 37 0 o1* 1

SH-APE FACTO- Ii. - CUtSTPNT rPENSITY : 2.C5839 2,139'r2

L CATTGN -Y- 4.t4CD CG

Z =*6 INCHES

K=C,75 X I0

Table 58.



KL Iwg:7 ITPE 464Er- FILES 17-36, RUN '. D7S.1-20 11/11/80

rL7 P.PC . 4 . PCINT 19. GPID NI. 3

RrLLC[ prF1LE G a 16

y V/ u
IN C ES CELIf F7/ EC CEC r U/U ThETA
SCS!l .1 12.7c ,2.1 .34k .2!3

2 .3127 . 1. ?6.r7 92.14 .34 .291,
3 C--76 L~. 1 r,: I3* * 3 r 7
4 .6::.' LiZ9 1;.r, q9C.Z7 .37L .3'49

.9- .17I 14 .54 65.1 .307 ,3A1
6 .*c i11 1 Z 1 1 '.. F E .4.C7 .427
7 .1127 .14k 16.r3 87.%E .4~3o .46c,
& .[134 .1E% 10~.12 66.e1 .'. 1 .491

1n *17c .27 12..;9 83.t; .64 .606
11 .CICE .2-7 2Z0.27 62.7E .5E4 .643
12 .045 . 2 22. 41 61.9'. .6 .673

Eb .'EL 3 25.6 7 E.cc .72 .79L
17 ll 3L2 46.", 7P.21 .724 .811
1 .'b7 .4:7 26.6. 76.2t .7P3 .b6
1 c 13t .5 7 31. c 7'. , *bt7 .933
Z, C.V -4 z~. Z . 7 L*. 4 CYC .9C
21 C t4 -ct '. 72 74.11 .971 .973
2 3 .%. .72' 2.4 72.tL .9Z1 .9t1

3 zI .. ' S . V77Z ,
t4 76'b .o~l ~ 7. 9pi .C
25 : Ib .9" 46. 72."E .9L . 94
26 L3- 1. L b t. 7.. .02 C *9 527 [CC6 6 i .17t 3b .f 73 .4 1 5CcI .094

29 .113n 1.2F' 6.*7 73.4' I.LV5 .995

21 .1t:b 1 .'.o 37.t7 73.4 1.15 .996
32 .113 1.516 ;6.6 73.41 i.C37 .997

33 14 7e 1.7 19 L 73.2 1.Cr .99o
34 1651 1.s7. 36.7r 73.4L 1.V% .996
39 IP24 2.121 36.£2 73.2. .906 .996
36 .2C6 2.32 36.79 73.2' 1.00 .999
37 2:76 2.53 36.76 72.2: 10.C4 .998
3F 27 .7 i 37cr. 7 73.21 1.u13 .,07
3c o2 25 2.2!6 -6.Gb 7?. 2 1.C L .999
4c *7C3 3.Z7[ 3 16.L 7.. 1*0% *99

41 .2:75 3.3U3 3b.12 73.-E 1-r"9 *997
42 .3-5 3.56e 3b.r3 73. t 1.3t .996
43 .3761 3.6'7 37.:Z 7!.2k 1.11 .907

4~L~ .363 4.L' .7 4 2'. ..' *9qb
45 3 c b 4.t '6.'Z 7!.4L .9c *99b
46 4 '-S. 4. 7 1.-1 71. 1.11 .9b6
4' .4V52 t.Z .7 73.41 1.]11 .C96
4 .455 5.64t b .c7 7;.27 1. 3 .9c6
4c .6157 5.9C7 o. 6 73.3( 1.6-7 .998
5r, 5.53 b.341 !7.-b 71. ' 1.L1 .596

51 .5756 6.b,6 b , 73.21 3.0 1.1CCO52 ? b-5L 7,. 41 -'r. 1 7I z l c-j I r6 I .C 0i

53 i.C'5b 12.b-4 3L.F3 73.3 l.Cb .0oo
54 1.556 o.2;5 36 .63 72.2S 1.011 1.ZCO
55 .C456 2z.7 6 6.35 73.21 .903 1.COu
56 2.5252 29.3t3 3b.66 73.27 i.P2iC I.001
57 3. C55 Z.9' 3. 7 73.2 7 .90 1.01

Table 58.



KLuLwF-7 TAPE 4b44tr- FILLS 17-36, PUN 4, P7S.1-2C ii/4aipc

0 ,0 ,.L . PC 1, 2 C. G1-IL) 10 , Z

CCLNE'Aiv LAYr'P P, CrECTIES STANLARD
LINEAR SUBL14YEP

INTrEkPOLATIOK FUNCTICK' FROM
1C, WALL h6ALL Tu Y+=3E

F--Ef 5 1VE" VrLCCITv 3E . [2336.C
rkLS 7; - 1EFPrk1TuJr 7 7Z .23 2

W 6 LL 7E AYf .ft TURE=y .24
0 ALL I-EP1 FLUY :9 .4 C'3C

rrFE SITPEAt'I KI E ITIC VISCO~SITY 7 C L116 47
LCNEITY CF FLLII AT 6ALL = .[7117

KINFMPTIC ISCCSITY CF FLLIC 07 6ALL ODLC1791
wpLL/F rE STFRE4t- CELSITY PATIC
LCCA TIC,' PE VN(L I NLtAED (RPEX x )U2Ci

INLT-ALLF (IF rLCIT PLTt OVr
1'.PLT ALLL CF TEFEA Ft~kr DELTA

Ct LCLATE r DELTt
CE Lt lfr9.51~ .I93U[

E-:rL!CEpENT TrHIC~t1[Sf (LF2LSTtR) *r1777 .1b
N'C,F NTL' TH I KNFSS (TH-ETA) *00-767* L6(y-

E',LtGv-LISSIFtl1ICN THTCWNES! o.r71 S112
E % T t L PY TH IC K t ES~ S.C0C42 C G 4

St-IPE F~rTC;- 12 (CEELSIAR/THLTA) 2.31645 2*119.8
S -APF FACTiI .72 1FNrrpCY/TH~ETA) 1 E6 16 6 1 .62 1y4

Tr!,TYIiICKNcSS ; LEYNCLES NUPPEP 13 9. * 2,
Gl -LACEKE NT THICK,1JSSr ; LYiNCLIS N1J -L 323S 2 267.*b3

SKIN F--ICTI Uf CCEFrLCIENT
F; ICT IfN VE'LOCITY:=

Ltok jr TIHF ItLL CrNST~tT (K) =:11L
Ltv CF THE7 IPALL C('NSTM .T (C)= .CO

h.AF'E S-%F.CT~ =

CLAUS-; *r' I',-TECSAL 2.L456jL 1*836t3
P1SFLACEL''T THICIESS _ UC STINT "'L-%ITY Lr~A A.014LC

~T'IHICK'ESS - C? STAN' IENSITY * *C Z;7 62aGL7%E
SH-A7E FfCTC- IZ - CCNSTfNT rLAySIYr 1.E7765 2.OLb55

LCCATTLk -y- 4L

2 -6 INCHES

0.=Do75 x 1 6-

Table 59.



KLC 6F-F 7 A F &j64c
P
- FILES 17-36, RUN 49 PTS..-20 11/11/80

rLN ICL. 4. PCINT 21. rRI[ NO. 3

4R5LLCEL P9FrILE 001t

Y Y/ 1 IN iKf~c Es DELIA F I I ;c [ L . U/LF T),E Ie
I L753 C17 I,.7z S2.12 .34L .273
2 .L EE L17; 1307b 91.~5 .3ii o322

C.[7E .Lr 1,4.3 9 .21 . .3', *34bid oC t .5cC c 13. 4i 6 1. E .37i .374

5 *CT9o . 1 :o I1=. ', 8 B. 7 .'4?L .4C3
5 .Lill .1z. 1b.-3 a7.6[ .4 1 .447
7 .C126 11b 17.e 86.1 .4P 6  .497
F L135 .14 16.25 bs.E. .5"7 .516
9 . ,5 k . 166 b 19;. !3 604 .7C .51t .551,

Ic .L176 .11 ".Cc 6! - .55t 0610
11 "q15 .21 21.%k e:.1 .6t .6E7
1 .'212 .2'2 23.11 61 it .ob2 .695
1' Z :7 j4 Z 3.L 4 6(.. .665 E 72114 oC ; .'t, t> i , 4 7 7 . .7146

t5 .. $ 25.t1 79.it .7!1 .772
16 . Pt&% .3 7 Z .'. 7 . c .71-

_  
.796

1' .L7C2 .37- 27.'i 77.92 .766 .620
1' .( '. 7. 29.47 76. .I .616 .809

2 4. -' .5&,t 3 C 
7 

L i .91 5 .96C
21 . . Z 7 Et 979 .9755
2. * 3. .L'2 1 77. 1 9'l .S81

.L''' .7 7 . 5 7 3 . E 97, E b
24 74 . '7 7- .4 E 9CY I 996
2 C .Ct f 7 If Fo 99
i , .7 : o 7 7 991 .,I ' ,94~
27 .C;t I.L-7 !L. ' 77 .? I.C-o .79 D
2I .1 1t i.,!' 6.-e 7 . c 1,27 994
2G .1 4 1 1 .7 t.r1 7 .2t 1.C' .999
3C 1 b 4 1. 2 o o 7 It 1. I"' L 99C
32 . 1 3 . '1 t .' 7 1 .C .999

33 .175 5F.5t o. Z3 7' E G26 .9
3. .1651 1.77t . 1 7'.'. C26 1.0
3 .I124 1.9t2 !.12 7-.a 1.Iv3 .999
3o .2 L3 2.1' ' 15.L7 7;. .99', 999
37 .2174 2.3! to17 7; .2 1 .0-4 .9()6

!o .2 23 2.713 !b.17 7!.21 1.0C4 .998

41 .2'7' 3.-Cl it.re 72.21 1."2 .999
'2 *3'61 3.21 b. 7 7.c L.,IL .996
14 . 3 5 2 3.6-5 6.165 7-. 2 1.2L . 99
4U 3t 5 4.c'4 26.-3 7 .2 . L .996
4r r,5 S . ¢ 4. It7 , 7.2 1 1 ,L 1 99S

1 "5' .. 575 5c 7  73. 9 .996
47 .43 S 6.27 6.£ 7 . 1.6'c .9q64E .4-53 5.21 6. 2 7;15l. 5 .9q9
A. . IS4 5.5L 35 r 71.-t .1109 .999

51 b 76S. 6.1z7 3t . 2 73. .9:7 .999
52 f -5 C..511 . t 73. 1.. t4 .999
5! 1. L5 11.Ct7 1 7'.6 1. .999
5. 1. 657 16.6"e - 7..,Z .OCo
5! 2 .Z 53 2 1 3 3 r : 7Z. 2 . 91;7 1 .COI

e 2.t'2 27.1'! Z-. 5 7.. 
2  

,9rL 1.2D2

Table 59.



K LL -~7 1 A F 6 W 4 FILLS 17-369 RUN 4, PTSel-2[' 11 / i1 3

L1r~ AYRprCrrTIEI STANLI PD
LINEAR SUtLAYED

INTLTRrCLATICK FUNCIICk FROM
TL, WtLL WALLL TG, Y+=35

F 'LE S L6 AV VrL0 C I TY = 3 7.17 37.517
f~~Slrt, IEP ,t-%kTURF = 72.7',8

7!L LPF~khTURE 9.Z
6ALL I-Efl FLUY=C4S2C

Lr * ; ~T rA~ VI' SITY =LiC1 44

S 1~Ty Y 0F F L LI C t wALLt sL .7 1 LC
1E~AT 1V. CSITY LOF F~LLIE tT bALL = j~rl7t8

iLL/Fi-FE STPEAI' DL?,SITY DATIC, 5Z
aL CITIC' PEYNCLC NUYEU) (RFX) = 1597EL..;4

" ;." [I ALi7- OF ELCCITY C EL TA =- ,
1 PL T AV L OFC~ T E 11 FEk PTLK DLLTt .28C

CALCu.LATEr DELTA:
I EL It 09* INg'UT 01:L

1.S'lm TTHICKNS! (DrLSTAR) = C2674 "20
j r\%Tu' THI CKNrESS (TH-ETA) 7 .ClcZ73 ,U 4(

E ! '-,CY-CISSTF t11 C K TH IC. NE S S . C 2 6t8 . C2 6 9
E t. T FL PY ThTLWNESrS * = r . C.1

SFAPI FtCTCP 72 tEiFPCY/THE7TA) 1*74,32 1.76212
rC mF NT L S T H C KP. r S 'i EYN'.LC NUMt'EPF 2 91 . 5 224. o.c4 ~ ~ , ZlPLt Crwrr.T T hCIES 9L~CC IME C.2 4 7 3.'

SK rN F~ 'I C T 1 C~ fCEFr'!C1ENT=
Fk 1 T~lN VPLCC1TY=

Lt,, Cr ThF7 6ALL C'- ST IT (K) = 941cCC
L 4 , F T H-F A L L C r 7t N T ( C) ':51czrZ

.AIVL STk.EVTP

'LfL.EFS I-%LT'' ItTECRAL = -. 7511Y'?1c
CIUEZZ' = 3.L264L 2.573,U

2L'kC L T T I - SC?'Te.T -EKSITV =: 2'2231
"(LT~TH CK.E.5 - CC rS TANI -L1SITY = *C15~ .6c 15 1i

l4A L F ACG 1 ld I cc .r' rL NST TY 'z 9 o1 1 5 7 7

LCCATTOK; -x- ,-r;

2 CENTERLINE

K 0.75 X 1l-

Table 6o.



LLIC7 IPF "o4&P- FILLS 17-36, RUN 4, TS.1-20 11/11/80

'L' 0 , . POINT 1. C''IU NC. 3

HILICE r-CCFILE Chlb

y Y/ L 1
*. t'C (L F T/ C CEC F W THFTA

1 .L 53 . l 12.!L 9!.3. .32t .207
12.L *L'c 1.2 . , 9. .35 2 .2&,

• .155 .7P: 2'CC 91.7 .7 6 .268
'4 .17! .L 4ALi I -, 91.1 .I3c .289
S c.

- 
4 .1 1 8i.?..sa.s .43 .335

6 .L',1 . 17.C2 17 L 64.; .467 .369
7 4 L-. .. '5 1

4
0. C 66.2 .715 .397

. L 137 .7 c 1.I o 7 . E 5. .414
q .ISCL 15 2.7 87.'. .65" .433

1 12 :.ti C 4'z. .8f57 .481
17 , 1 1 i 4. .Eb 74. . fL .565

1' l q " 2I 56 L 76. C : .6 .t)J2
* I 4 ..5. j6.Iu 71.75 .726 .642
17 r1 ,, 27.'7 71. s .7, .655
1 z Lz- .1 ; Cc.95 79.7 .7'- .732

1' 3Z . 7 .'7'F 162 .7 F

,1 ,372 77. 2 .1 942 .'. - 7 2 75. t1 .912b

3- 3 ' 6. .6?o L 775 49. .

* c .1 J i. 5 37.4 72.7c .99 .996

2C .17. .Sr :.16 72.72 .9' .961

30 .1:7: I.61o l7.5 7!.et ,569 .965
31 .1:' i.tJ5 IL, 6  72.22 1,975 I.97

2L .t . . .6!9 36.75 72. 1 1.9' 4 .48

33 .147'. £.7s 27.74 77.1' l.9'' I.'5:

27 .L. '- 
7
.r 72.7 2 ,9r 1 y 43C .1 7 16 .5 . 72.75 L. 1,5

'4' %55 1.6L c 7.5 72.,.. *9L'. I.01

41 .57-' b.1:' .L. i 72.7 . .970 976

52 . 1 7. 1 7.7 19 1s 5

3 1. 1- 7q 71t 7.r 7 .71 r2. "y. .t 1

35 2, 52 6%.7 t]7.=7 2 7 9 .9,CL

3. 14 254'9'p 37 .; 7' 7 I .9 9 lL

57 Z.517 1 .2
1

_ 1 ,9 72 .c cc .9 97IC3

49 .LSt 2.?,. 37. c 72 .* 1 .1 1. 1

54 .S' C, 37. 1 72 * 0. 1.ta 001o
51 .55' 5.. 9 7 .3 7 2 7.1 1.2L'r 1 .' 1

52 . 76 1 3.51 27. 7.. 7 9 1. 1r )
' 1 3' 7' 3.2 72. 71 *9O Q

4 3 7 t5b 6 1.'4 37."2 771 .9q7 1.001
55 !.' 7. 7.7_ 72..7-- 1.Lr1 1.0 0

54 7.'S .7 22 7 7,- *. 9"' 1 I.0 z1

57 3.017' 1'.7'9 37.1t 72.71.0 1.0 1^

Table 6o.
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-C LfN[ y L A YR Pr C r LcII E STANL.ARE
L INE AP SUELtYEP

INTEekFOLATIOIh FUNCII,N F . m
TC WtLL 6tLL TL. Y4=3$r

CCE S ItEAW FLO)CITY 37. 186 3 7.1Et
k E L S T;;,;, "E 4 T U P '-7 2 o q1,

P LL I E P 7 L) R FC
o. L L -L kT F LUY z C4 '3

r S FA 1E 7 1 %il.CSITY .C I()45
Lr~siTy CF FLtIC fT vALLC7w

E U~TL vAISCCAITY OF FLLI1 hT 6ALL Z[7y
6tLL/FPrE ST eE A FE S I I PitTC1 9 .E2 15
LrC 11C,, f Yt!. CL- NLYSE (R~EX) = S2.6

NP - T V AL le C F VrL(CIT v D~EL T t=21L
V A AL E r. 11Eh V1R C I NF *LLT4 4LL

C AL L L A TL r' ELT~ L
CE L 1 9 5tINPUT :

L I rL1C,-'kNT THICK NF S SL (UL ST A R) .2 F9 * CZ5 L?
,CA" NTuk' TH-I CKN:'SE ( 1PET7A ) : .15 16 .014

L .ECY-CISIPt!CF iTLKNE-SS :r2"c6 o2ce

c -IFE FtA'TCk 12 (LE-LSTtJR/ikETA) I.PFi9S7 1o69Li7
-APE F! CT(PD I2 'I RCY/THETA) 1 1. 712 97 '1 97 S1

II~L .CY.'%SS ; EYNCL IS NUIFBEC' kF. 7 -
L1I'FLACFA.E1.T I H 7 C P 1. " S ;LyNLDS, NL'MEP :3.~ 471.3

c YI F:-1C T ICt CCEFrilClENT
F P 1 T1~rt VVELOCITY:

LA . C' THrE hAL L CrNSTPNT ( K )
Lt , CF THE ALL CCI STANT (C): 5CC6

6WtkE S'NFrI.GTP

CLLLS '['-LT," INTFGRAL Zo7~ -. 11
C L US ?'I C"1C6P AL 3 .4 9 2 2 .6 4L I

LIrPLtCL1-1N1 TPIC .2E S - C h S ItT rELkITY : ,2 4 7 - C2
~E\t~THICO'E~s - cl-IN 7t tT '"ILSITY' C .I 4 1 5 1L 5

rtp Ft-TCL le - C;NS1IfT rLt.SITY 1,.J4bb 1.94

LCCATTLN. - y- b. oVouo

Z Z + INCHES

K=C*75 X 1IC

Table 61.



MLL%%F7 TE 464ic- FILES 17-36, AUN 4, FISdt-2C 11/11/80

.•4. PNI 16. GPIL !NC. 2
IzrtLCEI Fc(,FILE CA)t

* I'.C'-E (ILit FT/'EC [-.*F U/LF li-Lit

4' ,3 , 9 1', 2a 13.
.2Q-. lo, , *5OC

SI .I . L , . ' ' . 7 , 3 2 ' 7. 2 1 b9 ' ~ 14.--c 9.' .3"'. .2726 L 1 '3 913. 4 .442 .3127 .1 , Z Sy r .l. .947; .325E . '17.7 4 b. . .4' 77 378
8 Fi .4 7. 7 7 *9 # . . 4 C 7

*L 1 8- 2 67. 6 C *54. .45111 
8 

t . ~ 47 5 *4312 - -a .6.41 
5' 4 .496

I' ~' 1'. *'.~ ~ *~F .6
7

L .529it *U62..~ .6%2 .53
17 . 7 aC.,7 , .74 1 701I' a *7 7 7c.: 76 .615

26 .L S .. L7 . 2 7
•2 ., ' , 7 6. 3 6 *, L I . 8 7P2. .* ' . 7.. 1 .9-L .907

3
e ~~ c2 7.c L77: .9 I.9", 9?oC

4 .' 
7 .4 

.4 r7 -
1 7 9 L9.,'7 7 1 %2 

lt 
,1 

.963-P 5 
2 3 9 .965

2 1 .3£ a* 2 3 7 7 7 r, o. 1 1. r.72

329 *1i' Z ' t 'c t 7Z 77.7. .975 .975
3! .13 ;

- 
* . 7 6 .L 7?., 1 (;L3 .97732 .14b2 .I1 7. c 71.1t .9lz .9Q134 .1 1 .. 7 7 r 2 7 2 1 *

9
'q *996

36 .5 92 2. 7 0^ 7 , ' 1, : "99531 *57s. I ' 7. t 7,7 .g I. r t 9Q73' . 42 . 1 ' 7. 9 7 .9 c IU 3 1.. CL3E .2 3 ;s7 i 7Z. q C .9co i~~1. ' 2 '' .' 7-. C 1.r,' 4 C
41 .331 1.6,F 37 - 7-. - 1.3t~ I.C1
42 .3', ! 1.6 37:-,5 72;. 1 .C9 1.L44 3 '. L4 6 . s 7Z..' "L"3 I.C024.' .4.''.- ' 7 7 1 72. . 1 .20

4. ' ' 5 1 17 . 1 7 Z. I L. L I. 0 '3
'47 . -4 f. l71 I -- 

I C.

52 1. . 3 3 ' 7 7 .1 7.1 *9 12

SE 3 :'1I 1 16. 5. 72 2 19 % ] ,c

Table 61.



LP' E 7 TAPE4"c(WE- FILES 17-36, R~UN 41 PTS.1-?L 11/i1/su

44\ rC. It ~ C T 17. G;IL '%Co

!7CLNr1,t'Y LAYrR fPif E;IE STANL~r RE
LINEAF SUbLAYEP

IN'TEROLAT101% FUrNC11tc' FRO".
IC WALL WALL TO Y+=35

FctEE 1L:Eflt VrLCCITY = 37.fbLA 37.6L,4
tCE STPC~v 7E 'F~TURF = 73*264

~LL 7 E ,PrP%?tT1UR F =Z vE *7 6:
. 'LL HEPT FLUY 64I

IE Tr(Jt40 r-tSITYC74b
-FFL STFEAA WItZET1f VIcCCS11Y z CV.1647

Lrtfr 1T Y C; rLLI!- tl *ALL = ,C7 119
1tiCvLSCc-TY J FLLIC tT kALL = LC17og

LL L~ ST PEi AL.L t
\SITv PA T IC, *'54r

L C4 1IC' VEYKI L Z- i L Q~ (R E X I 15 9 b EC.
't-PL.T VALur CF WLCC!TY C ELT A=.

i'JLT 4LIt Cr 7E FFri bTLkrF E LT Ar,26
LtLCLLATiY rELt =

[iIS r-L tC EV rN T T H !C K NE S ( U L STI R 1 .CZ533

E'~G'-1S~A A TI10(N~ESS *C26L6 Utr-~6
E t T L 'Y 1HLK~-SS C .C C 82 ocoEcv1

FtEFAC-1C 12 (LEL!Tbk/liiETA) I.EC6E7 1,6684i6
S APE FfC T C" 32 (E NFRCY/1HE14) I .72'el 1.756'41

M C I U h' T P I C FS~ ! LYNCLES N0AEP 2 c7 . 0S 6,
VP L zL CE r, T Th L Y NES iy t\ L IS NLF -Er 5 36*7 4 481 rit

S KT fI C I I. COEFFIECIENT
FR IL7 ICN VFLCCITY

Lt6 CF TI-Y WALL Vt TAkfT (K s 10
Lt CF ThE A L L CrNSTt1\T (C) S $Ccjckjc

CLhLSEcrS "LLLT!' 1'.TE(,PAL -o!7771 -4Cr
CLL!Lr' ' U TEGf'AL 3,'41R99 2,6727r

EPIC't21Th*'C ,ES - Ct,STA CU.f'SITY LV~7 ,C2444
UC-EYL\T TPICI'ESS, - S~ 'LtITY 7Co5.01541

SHADE FtCCcr 1Z c CC $1ht'J C'L9SITY 1.'-6C36 1.565b7

L rCATIG': - x- 8 o ZZr-

7 -6 INCHES

0 .07 5 X -6

Table 62.



KLCPh6J7 TIPr 464kV- FILLS 17-36, RUN 4, PTS.i-c 11/11/80

RL f .C. 4. POINT 17. GP1d NC. 3

I'E-LCC' P"CFILE OlA

y Y/ u
N INC cc CILlt Fl/5EC LEC.F U/LE THETA
1 .LZ 5 .L2C 11.32 99 3C1 ..150
2 .C764 .;?5 12.Cb 94. .371 .1St
3 C75 WL'1 12.c 93.r. .335 .224
4 . L> 4 t I54 92!.; .3V4 .2c3

: .074 .21 14 .' 91.71 .3p3 .277
6 .0112 .u 15 . 95,Ei .4;1 .32L
7 . 1125 .056L' 16 . '6 64r,. i2 .4 ! .351
p Z13k -;3 17.13 89.4i .453 .367
9 .C57 . 5 1,14 87.74 .5s .4!3

10 .173 C-4 20.19 66.66 .5!7 .46b
11 Iq' I% 21.5 8ie .1 , *L .4Q0
1 2 112 2:4 1 Ei .594 .52C
, :C72c I12 2",:!48 b.606 .545

14 C45 .7 z' .1 8".. 4 .b4 .563
I L .1 ',7 6 t .6(-7 .55
16 L~t .1' 2:*- 63 .1
17 . 4 I IE3 r 0  o2.2 .654 .64b
I C;:. 64 7 , . ' E0. E * 7 T 1  .713
jc C434 Z1

7  
7F.tc .6% .798

22 r5' ' 1 77. 2 .83s 64L,Z. t 3 6 3. 7(.6ct b65 .659

25 zL5 1 c t.16 .954 3925

26 .5 .3L24 -'.! r 76.UL .,4 S935
27 .:5 .57 .5- 7542 .94 .951
2 - 32 . 41 ' 4.t 74.S .946 ,61
24 11 5 .5 7 .5 ,7 74.25 .9 .961
2 14 3 6 S , 1 74.Ic .9I5 ,935

31 .1237 .6( '6 .zt 73.92 .9F3 .,75
32 IZ4 .75 :u.t 73.7' .973 .982
33 .1k75 .7Z7 3.-2 73.56 .974 .9P5
3u 152 .oc3 37.2w 7-.S .9L .99,
35 .I 27 .9 t 7.'u2 7',4 .945 .993
3c6 zz .25 1C 4 27 .4 7 * v c p4 99b
37 .2175 1,7( 37.> 73.2 10,4 , 947
36 .2154 1.272 -7,r2 7! 92CC .996
3c .2 2 ' 1. 3F5 Z37 .V3 7 . 2 .9% : 1. c

41 2 7 3 1.553 7. 1 7Z .c t I.t 1.01
42 357 1.6'3 17.5, 7'.2t 1.uCZ 1.17
43 375 1 .6 2 37.!7 7- .t *904, 1 .cL
44 .3 55 1 .4,7'b. 7 .7 C 7 '.> 1.t00 1 .L 0
45 .3-53 Z.177 27.5 7'.Z ,9c0 I.Ci
46 .QZst 2.3- 37, 5 7 *, .' t I, I. 1
47 .45 2.45 27." 7, .9r.L I1LCC
46 U53 .t2- 37.E7 72., 1.L0 1.L0l
4c Slc4 z.7 c 37.'t 7 ,,, 1lJ. , 1.0CI
50 .54;424c 74 

7 '.e4 .907 1.0011
51 .5755 3.111 37.1, 7'.21 .9c3 I C.0 l
5 I 753 3.2'2 27.' 1 73.2t *905 I1.0%
53 1, 55 teSS 37.37 7. *9V4 1,oC
SL 1.5E53 b,"E1 37.f' 7 73,c .9t 1.0205
55 2.u55 11.u7 :7.35 77,c Vc3 1.0Z:
56 -.54s 13.6rZ 37,tc 7Cz2 .IV't 1.0L0
57 3.C55 l t, 27.'1 72.54 .9i 1 .000

Table 62.
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,l ! ..



KL-?7 TAFF 464E" FILES 17-1769 RUN 49 0 TS.1-2C 1/11/8[

rL% I %. 4 P6INd 12. rkic %01.

rCL,.VPY LAYFP P CPE.TIE- STAN-LAR~D
LINEAR SUELAYER

INTEkrOLATION FUNCTILN FROM
TO wtLL 6t.LL TC Y*=35

F!'EE S I .. V -KLI'CCI T Y 3 C,7 r73 3q.h3

hLL TE PFr T U E y 7
PILt 1 -EtT FLLY

r - F P " ' Efl tTl rE'- ' v l C SI TY .r7 77 6

ViNSITY 2F FLLIE IT 6ALL
T ~E~I C I SCCEITY OF LLIC I T wALL: .. L.~C%4

wtLL/F 'YL STRE~v CENSITv PJATIC
£LCC Tl- . PEvNCL- NL~r-Er' ( R EX) 246o25.35

'Tf.rLI \ALu& CF .LCiTV r)E LT~ 4 9-:
i.~i T 6L1 CF 7E, Kk!TLRE CELTt

C4L'uLtTL' 'ELTA
CE L IP 9 S.~ Ti IfC'LiT

L ' T rL~ Zo 1f , T-PiI C V 'F z: I b L ST A~ d .C6 .3 1 2
0 tV N7U11 T-1 CKN F SS (1HE 7A) 6 1 .091

E IL >C y - SS 4'P 61ICk THICVNESS 7 .C 34 E3 oC3496
E 1. TI- ALF'Y THICIVNESS o r .C12 7 .0LI'

Si-fPE FACTC; 12 E:-L!TAk/1HETA) : 1.t2675 1. 5 664 6

SI'-APE FtCT ' 32 (FtZ'RgIY/TF ETA) loI'7659 1,7787C
r 1 YI b T H I CVNS-; E LY N ;L CS N L' 1eF 3C7Z .25 391.1-2

DI'SmLA~CEMEI T T h ' VNSS EN CL r, 5Ns .IV ZE~ o~34.68 621 .'3
y N F IC T ICN CGEFI"ACIENT=

FPICTI r. VFLCCITY=
L A T - 6 WAL L CC NST INrT (K 141

L 40F O 7 T- hAL L C 5 T At.T cC ) 1cczC
A SE $T N&TPL

CLf!L S E 'L LLT !I jT7GAL = 0"b .31
CL "US:-~ *; '- 1'.TFL;PAL !' 3 7 .2 l

r- L C iNT T1ICKI E S S C~T ~T ~.I T Y :' .C 2 Ct 2 94
v C L I-V T H IC E !,S C CCt5 P.T rLN-ITY .C 1 c7 0 019 1

Sw~t"-' b,-T " 1 LCCCTt TU r'*,S 1. L2 01. u3'

Z =CENTERLINE

K = 075 X I-

Table 63.
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KLLwg7 TAPE 4o'F8- FILLS 17-36, RUN 4, DTS.1-2o 11/il/eo

RLN NL. 4. PCINT 12. Gklb NC. 3

PrLLCEC PrLFILE DA l

Y yI 1
. INC f' .S !L iTa FT/ -C CE . U/uF T7ETA
1 LZ5. *L?

5  
li.2 92.71 .322 .225

2 L-ob .C:7 13.rth gz2 .3rl .24b

SE 2 .*L73 15.,-4 S0.s1 .3E3 .299
4 c 96 .C: 17.17 9C."1 .412 .335
5 .CII2 .'. 19.1 8.12 .481 .371
6 r 12 ,.51 '*,9 8F.1 ; .515 .411
7 Ll.4b *Lcq 221 87.Z-' .SFt6 .456
F .LIb 4 *Ob 23 'P BE .1f SA6 .494

Ii? *
4
3 .3:73 24.P 865..2 .6p. .522

1' -1117 L
3
C, 7 2 b.4 8.1'. .665 .545

1' .L-72' *cjFO . 8!.2 .7!3 .610
I! .3.34 .134 61.7t: .73 C694
1f .c25 .11 31.'* 8.76 . 7y .711
17 .L4?b ,*ll 32.6 61.15 .619 .735i L*34 .214 !3.? 7C.qt .67t .766
10 LZt .243 33.79 7F.t .6u9 .7q8
2 .lbT .271 34.17 78.21 ,65 .611
21 .Z3? .2;5 34.72 77.qt .87, .625

3 2'Z 35 77 ,8 rZ 77, 76 q,6 E6

24 .E3T .3 7 76% 76. .v: .667
2c .I1Zt .4-Z 3b.77 76.E: .924 .6F2
2 .1"7 .43C 2 4.' 7E . 2 . 9 16 6q9C
2' .1134 *.44 ;b.p 76.2i .9'7 .891
2 1 , 37,. 75.S .9'1 .93b
2c .1-77 .511 37.L7 7E.6E .t;4 .915
3C .145 .5'9 8 . 7 7E.11 .957 .4 L
31 .1 21 ,, z 1 . 1 74.EI .96-6 ,9 2
32 .1794 .716 36*4 74.6t1 .9 ,t63
33 1 c77 .701 39.2t 74,2 .9?7 .9"2
34 .214c .EE9 39.82 74.1i .9-i .977
35 .232o .931 .9 74.1E .9F5 .976
3t *2uq5 . 3 (I 1 -7';7 .9s .966
37 .ZS74 1.37- 39., 72.-9 .9c7 ,9893p :2z c 1,179 7c, c 73.7 Icc ,9c4
30 c 3326 1.211 39. t 77.7IE I.Cz .994
43 .3322 1.329 3 . 2 7!.E; .903 .996
41 H326 4.4%1 zc.. 73.LS ].or .,97
42 *32 1.5E9 9,72 73.EE .96 .,9
43 . 22 l.c1 -3.'' 73.6t .90C .*q9
48 .82z; 1.611 z4. - 7Z. t .9c% - .CD,4 4z. .7 1,? - 1 , . 3 73.t 6 , r 1.C i 1L I
45 .; lzb e .ur L. L. . 7 .c 1.Z77 1 .L Z
4' ._42b 2.171 7',.9 73,c 1.c:: 1.L:1

4 p .S721 ,2C . 19. 7 72.'C 1. G 2 1.LTI
4q .672- 2.411 4- 9 7-.CL 1 .3 7 1. .C1
57 1 .32S 4.371 79.' a 73.et .9c 1.3. 3
51 1.562n 6.261 7r.,5 7?.6' 1.G4 1.col
57 .C L27 a. 171 693 7?.t .9qb I. O3
53 2. 522 1lP9 ,9. 3 7 .'. I. 1 I.Co
58 3.C32E 12.I11 ,13 73.42 1.33b 1.008

Table 63



KLL~hE17 TAPE '4b4t- FILES 17-36, RUN~ 4, -TS.1-2L 11/1116-

PUt .c C, 4 0INT 13. GL.Ib NO*

CLrNCAR LAYER~ PRCPLrTIES STAN ARC,
LINEAR SUBLAYE'P

INTUkPOLATION FUr.C1IC. FROM
TO 66LL WALL TO Y+=3

F::EE !IPAP VELCCITY = 39.745 39 7&,SrRFE STP;PP1 IE"PrkATURE = 73.663
6 iLL 1E PIPE tTURF = SE02

*A.LL FEAT FLUY = .04r8C,
FKEE 4% rL N S I IY = 9C7377

F;;E~ STRFArV IIEtTIC VISLOSITY = C C16b66
LFNSITY OF FLL2E PiT 6ALL =E:7:) 4 6

r.I~.FrV'II V.ISCCSITY CF F*L1ID fT iALL = oCLe1C7
htLL/F[LEE STPEtv DENSlTV PATIO 7 .c5513
L~CAT>A,1 PEYrNCLC NLME-r- (kEX) 7 2465bC5.67
TINOLT VALLJF OF -'LrCITY E L TA=s24 L

IPLT ALfrE CF TEPFE-R41'Lfr DE L T Az04 C.
C! LCLLATLE DELTA

IC L1 It fl\PUT o 2 4 -L
Z1SrLfCE1VFNT THICK.ESS (EELSTAR) .C299,5 *029L3

PNcmrh7Uy THicNc-ss (THETA) *C1pc;8 906U
UErEy-'SSIP41ICK TH.ICKNESS sC3194 .031,P2

ENTF tL P V Th TCb1< VE S *C012 C 0uI .OLi!
SHAPE~ FA.C1CF. 12 (EELCTAR/THETA) = 1.65699 1.61259
S'-APL FACTG' 3 IFrdE RC Y/ THE TA ) = 1.76702 1 *7 7 2S,4

P~CMITu" THTC1KNFSS R.E.NCLES NLIHBEP = 35';o3P 357.92
CI -'PL ALF ?r, .7 Th! LKNF$ LEYNCLE)S N'UEP = 5105 o4 9 577.17

SKI!N F'1C TI CN rOEFFICIENT =
FRI(TICN VrLOCITY=

LA6 CF THE 6ALI- CC14STANT (K) = .410CO
LA , CF THr' ALL CCNSTAh.T (C) = 5.OccnCO

CL~uSL0 S 'CELTP' IP"TECRAL -.1412E5 -.149174
CLtGSE 'C' INTrCPAL : 3.26167 2.96E31

IfLtCLvt2,T THICK'ESS - CCU5TPNT r.L'.ITV : C2bL7 .,'-27b4
kU'' Y ILt' I H 1C ' ES S - C , pS1LI ttT nL NcI TY .C 1 c3 3 .C1

z Kkr- VACTCr' 12 - CCI'STtNT OcN' ITY lo1'4221C 1.52441

LCC AT I(,N -Y- 1 4U,

Z =*6 INCHES

K. = C97 Xb

Table 64.



KLVO2hC7 14PE 464ER- FILLS 17-36, kU '4, PTS.1-2C 11/11/80

: ,i. kr. 4. PGIlivy 13. GRID Nr. 3

P:LCEC[ PcGFILE OAlA

f. INC ES rLIt FT/ EC tE CF U/UE THETA
L * 54 .- 3 12.&-1 92.E2 31 .23b

2 Cb5 *L27 13.2 92.,4 .32c .267
r 6 L 7 5 . .. _I6 1. 9 1 .a 2 .4 ̂ 2 .23 5

'4 .L L'-E 1;.? 9c.5t .4'O .326

5 .[l94 T119 6r3 b . .4!4 .35'4

7 . C12 6 . 5 3 2Z. P7 8 8.c s .5 t .4 C
2 .Cii .3Lc7 z 1. 8 . 2 ,5 .4C7
0 , '1 4' .L '4 42. u 87.2t . 56 t .4; 7

1 L L17- .L74 24.?5 6 .A .613 .514
11 LI196 cr- 24.71 b5. .622 .534

1 .L 1 . 2o.71 84.; .6(L .552
13 : 26 .. 4 2o e Z 2 *6

7 o .576
Z ,{. .4 17 .2C 91,. : .bQ4 .5S5
LF -- to I. 1 -7 l ET ? :. w too 504

4o .116 29.77 82. ? .7It b4O

It .F L7 .121 r bC. . .735
I orC .L 7 !ZI I2 € a .82t .735

21 77j .7 .
7
6 7 i .89L .778

2 "' .227 ...7 72.It .e7L .813
2 .L7Z .26 ?4.73 7

7
.eA .674 .833

2L '4 .312 '5.'r 77.4.i are .651
2r .. 034t :5.67 76.;t o8c7 .666
2f .L15!- - .'7 7 Z t 0 - 76. ! .911 bA 4

27 .:63 .471 26.EI 76.4; .9?1 .887
2p5 1 3 .4!1 L. 7C.1' .9% .gI
29 .;C2 .422 3b.C5 7f.Zt .9%.. CYC7

31 *124L .517 7. 2 7S.42 .9'J .927
22 .5 3 5J3 3. 7.19 *9r3 .L39
3! .1476 .615 !&.!7 74. .96b .947
i4 .1552 .6so 3b.f~9 74.6-1 i74 .9b..

*3b .1224 .7 c 3 9. 17 74.'o.L.. *9 p *9
7 
j

36 .ZL74 .915 !9.L% 74s.2, .9a2 .76
31 .E7 .96 29.'.' 74.12 :t .95

39 .22 1.L£! !s.L2 73.;l .9€t s,9
4c .2 ;c3 1 0 126 3. ? . c .9ct .994
41 .2c78 1.19 39.2.5 73.7Z 1.22 .997
4.2 .3C53 1.:2'' 3 r.r7 72. :7,'1. L.> .91;7
43 7 75 1.3c7 '. 2c 7 .7 1.u13 .9 3
44 .3 55 1.52 Q '. -7 7 .f9 1.13 .999
4% 3 S 3 1 .o 7 " : .' 7i.1t 1.011 i, o3

46 .425Z 1.772 4-.7 73. t 1. Z' 1.073
47 .4%fz 1.6% 4 .2. 7 .6 1 .I5 1,0 r

49 .(l6: Z .12C -7 7 .62 1. O L. Li
5C L4'57 2.274 4.:. 7?.6C 1.2C9 I.COQ
51 .5

7 
,o -.3q9 29.1- 73.t6' 1..Z1 1.22

52 .b259 2.5Z: 34.76 73.6t I.cul 1.2-4. .: c ,: : " :4b 5
55 2 .L45 a.523 !9.P2 73.6 f .O2 .999
56 2 .!,.-2 1 2Z 2 ;.'4 77.6C .496 1.201
57 3..757 1 .52 2G.'2 74.6 .902 .999

Tabi 64.



L% C. Li P C I N 1 's.l £~IU !.C

r(CijtrAP~Y LAYER P;;CPL lIE! STANLARD
L I NF:A SUbLAYi.F

INTERPOLATION FUNCTICN FRCM
TO w6LL WtLL TL, Y*=3!

F rE E 5 1 EE P~ V rL (,C I TY 4 C 0 [1 '4 0CiL 3

L L T E F 1 T UR LC
, LL I-Et.1 FLUX:

* Fr FE Tk!Ak, !'ENITY = C'L
;7,EE STFr1.j' V I .Lv;T!I' VIFOSITv= r, CC164 4

ZrN51TY OF FLL Al imtLL = Cr7142
P\I.EN!11C VISCCSITY CF rLLIC tl 6ALL = .CCC778

i1LL/FrE S'REAv 7LS.T poc(. 5652
* NC~TC rLyN\CLLS !.L&Er' (REY) = 25493

N P L T V A L u C F CL CC I TY r)E L Tt = .'"1 r,3
I P T 'AALLE Cc' lL fr-kTLKC7 [EL71=0 .7- 1C

C LC L L AIL [r FELT A=
CL LIt cE9*5I lN VUT = .2 a11c

bT~rLACE10rNT THIC"UESc (rLSTAk) = *L317'i *C31LE

ENE rb Y - C S! p a IC k lhC <N E S C 7.03571 *03559
ENT -tLPV THT!CKNESS = C3116 .CL117

SI-tPE FArTCR 12 [ELSIAR/THLTA1 1958'494 1.555,7
S -APE FtCTOP 3-2 irf,rk Y/TI4ETA) 7 1.76315 1.767!q

V ,f .L THICK~vrSE ;E N'CLLtS NUtMFEF = 4C6o[C74 3.t6
j CISPLtC[MENT ThtICIPN--S -ZEYNCLE-s tK1ItEF 64~396C 629.61

S K 1 FrICTI C'4 COEFFICIEN'T=
F#;,I CTl( . VrLrCITY=

Lb OF THE ALL CCNS.TANT (K .'4C
Ltw CF Tlr- .A LL CCf.STMf.T (C) c[

~AKE STt,.ENG1 =

CLtLSE9)S 'CELT" 1':IECPAL = -,4402Q7 -.531t'4
C L tU E ; '' 11,T r :;A L = 3 . Z9 3 . C77t, 2

P L tL C E "LT THICK'ESS - C C r ST T L ', S 1TY = 7 9 3 .0 StI
~L 11 1.' THIC 'L - LC t, ST !NT )P'%ITY = .C 2 C 27.C,2C1
SF-ArE FACr.TC;' 12 - CC .TANl 7E"JS.ITY = 19?77f5 14bt

LrC4T7CJ. -y- 12.L40COC

7 -6 INCHES

9 = 075 X 10C

Table 65.



1,LZ..7 1tF6 46bk- FILLS 17-36, RIk 4, P7S.1-2ri il/il/ec

CL'. tC. 4 . POTNT 14. GRIw NC. 3

PrLLCr P FLFILE DtIt

y L
K IC-ES CLL~t Fl/!CC [EL.

r  U/UE THETA
1 .[53 .LiS 14. 1 7 477 .3F2 .256

3 .C-7b .C77 16.C2 6.C .4CL .32,

4 .C16. .7 ab.7! BF5. .52 .347

5 BZ~ .L~ 17.7 a 7 . E .4"4' .39uI
6 Zi11l .14'. 1.'4 ais .4R~3 .415
7 .C12 5 Z " z . i'. £1 66 4~ .52F .434

c .6264 . ' "3.2. 65.1 .5o .466

1 .1277 .L(3 ;4.C4 04.41 .b?3 .51S

11 o1 3 .2t9 25. 1 b3":t .63C .544
1 2 . .76 2 .4 62.Z.5 .66 .575

1 .L721 .L;? i7. 2 8:.; .6 L .581

16 . 7. b1.7 .7 .64

17 ,£TC? .1' ' .9.' 61.16 .7 6 .b52
I .. u .1% -.. 6 * .77 .699
2 . . 1 76.7i .6- .741

26 3t 77.7L4?.1 59 *% .

27 .1(7 .1F1 77.3i. 7 . 21 .7E7
21 .l:3o .97. 3. L 75.2 .9% .766
2. 3 .17 7 7.16 77.1' .S'5 .9

23 .17!' .41 7 b1 7(. t .657 .si5
2 &! .273 5.2 7 C 6 ?0£ .862

2C .1L71 .5i' 8 L.71 72196 .9-1 .PP4

27 *36E . 5
C 2 .72 7E.8I .9;7 .91I

35 .117 .3 7 3.16 74.61 E 9'L .§14

31 .123 .4;I 7. 74.4 *9 .972

37 1'77 .5-- !3.-7 72.1 .95L .953

36 .1%2 '' 5c -
4 39.7 77.>i .v% . 5

j5 ,I .5 c 36 .7 7 !. I. f6 ,9, . 5 4

36 7 £ 716 f, fL 77 . 4 S .9 u .97C

37 .Z'7i .771 6 !9.77 7 .1o t .9P
4  ,94

42 .2 E7 .19 2 9.fD 71.6' .91 .9,7

41 .2 73 1 .L t 2 .T7 7 . 2 ,9' s , 9 7

43 32 1.IC7 3,.c1 7?. 7 .996

44 .3'5 1.3' 4.,.1Z 72.7s IC.63 .99

4 7 1.4137 ->197 7Z '2 1I6%

4, .4E5L 1.74k .F 7. 72.72 . ,'14 1.c

47 .4'5 1.9"c 4-9.o 7i.4, .9 4 1.UC

b1 .5,5 2.LC5 !.17 72.7' .907 1.C
5' .6-E7 2.1(3 4L.12 72.7? 1.263 1.061

5Y 2. L5b 7.3r r 9. 7 .74 .9b 1.001

56 2.5251 0..e 39.P4 72.Yc .5% 1.662

57 3.. " 1 7'4 3L.> 72.72 .9% I,1.!

Table 65.
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HKL1'MEC7 TAPE '4'4tP- FILES 17-369 ,RUN 4t PTS.1-2L 11/i1/Ec

uN C. 4. POINT I. P.~C.

L:OLN1-FAiY LA yEk ; C-FLErTIES STANL;PRCD
LINFAR SUdLAYEP

INTEF;FOLAT1OK FUNCIICN FROM
TO wALL WALL TL Y+=35

FLEE SlPE M VrLOCITY = 4C.P71 4.7
FkEE STRPA 'TEIIPFATLRE = 7!.'15

~LL T:tVPf-kATL~ =76
MALL I-E.PT FLUY = q46

1: FE T;; All')rLISI Ty = .C 7 !
r E STRrAlm VPE-- t71C VI'CCoSITY LCr1

ED r'NS I TY C~ FrLLIr.fT WALL 7 =77
KINEMfT1C V14SCL.SITY OF FLLIC tT WALL 7 .L:i,

14LF~FLSTRFAL, >.'iS!Tv Q *C5I5
LCCtT10'K PEYNCLE~ 1L~V (RE X) = 3359E2o';3
Tk-cT VALLr'T (F hE-LC~iTY C EL T t=.4A

11-PLT V~Lt'E OF TE 'EKATLR CELTA7 E-2
Ct LCLL410P DE LTA t : 71

CE L 7 11 .5! 1 fP UT =
L T SVL A'PrNT T HI C F t4E 5 (EFLSTAR) * C3 0 5 5 9 03 7L

!-,C. NFN u ' T H 1CKN SS ( THETA) .r.2 37 FB
E L.LV-L ISTP4II1t\ TH7CKN[SC .C42e5 .043uP

E tT - LP'y THICKNES ~1 b 4 .0017C,
SHAFE FACTCR 12 (EEL!TAR/THE7A) r 1,663L1 1.557 3

SI -APL FtCTL,, t 2 IEN-tFRCY/THETAI 1 77653 1. 76 C7 E
V'ZMFNT.JU THTCVNFSE ;LYN.CLCS tUMH~P = 4P7.26 49596f-

GI!PLbC7-mErT TH7CV'V'SS i;LyNfLES N.IMEEr' b10.32 771.ly1
';'-IN FqICTICN~ COEFFICIENT = LC558E

FICTICN VFLCCITY = 2*20656
L P. v-C Thr kALL CCNSTtlT (K) = 0 41700~
L.&. Cr TrmE 6ALL CCNSTFNT (C)= 9CC

kAP'L ST r CNCTH -. 043'YP

rL LSE S ' CELTA' -I'TEDFAL -. ti
CL!USE 'r' I"'T FAL = 4.76::6 3*95173

wCv %ILII Tf ICtQESS - Ct'STtNT PLNSITY =.[2'4Li oD24b1)'
H~A P1 F A.,I 1Z. - C S T Lt. T 'L NS IT y= 1 .'45046 1 .47 C 5

LCCATT' -y- 10o-z

2Z CENTEPLINE

K 0 o TS X 106

Table 66.



.L0£h.7 I-E L6460- FILLS 17-36, RUN 4, F1S.1-2C 11/ia/pC

PLN NC. 4. POINT 1C. Gk13 NO. 3

RF[LCEU PCOFILE DS A

Y Y/ U 7 U-UE
. INCO ES CLLTt FIIc/ C CE-.F u/l. THEIt U7*U U(4) 1 +) Yf#)1 *L 56 .,: I b.e5 9:.11 .163 .256 -15.!07 3.CIb 4 .783 5.778
2 .- bb .L24 8.c1 69. EE .21o .2F3 -14.4F4 4. C9 5.Z3k 6.8i.,4
3 .- 1 . . 11.' 8 .64 .2c1 .322 -13.125 5.396 5.967 8.3444 .C.39 *..5 14.6 b7.9- .357 .351 -11.9C5 6.616 6.510 9.863
5 . IC7 .L 9 15.'b2 E7.?E .Y'7 .377 -11.536 6.987 6.%63 '11.C12
6 .G124 C046 IB.'5 86.;7 .441' .425 -C.341 8.1F2 7.686 '12.757
7 .C144 .O'3 ZZ.9 85.4E .50I .460 -9.238 5.285 8.532 I'.8098 •01L4 .L~K ZZ.. 85.[7 .5E3 .477 -8.2FQ 10.234 8.b46 16.8t2c .162 .C67 23.3b 84.3E .571 .506 -7.930 IC.5 4 9.%22 18.?%9

IC .LIQt 07- 25.(6 83.e- . 14 .529 -7.156 11 367 9 .86 20.14611 .:11. .7' 26•[E 63.' *b3b 552 -6.7CI 11. 22 10.232 21.993
12 .L--;; & 26.66 83.11 .br2 562 -6.442 12.081 10.419 24.559Lq . 5L4 26.7 62.% .65 .575 -6.3Eb 12. 17 1L.67C 26.33
14 LV71 . 1 1 27.75 bf . -z .6;, .567 -5.vi7 12. 576 1 .692 27.8431 _ .VL4 .1?3 29.t3 61.4, .7% .635 -4.959 13. 564 11.78 34.30F16 .Cct .14s 31.15 s8.s .76Z .674 -4.4(6 14.115 12.5C1 41.697
* 1 .[47t 17 32.25 71. E .7P9 .70u -3.9C6 144.617 13.L53 48.8b1
IE ._53 1% 32.6; 7q.42 .6L .722 -3.7CE 14.814 13.18e 54.E33I .[606 .2:3 33.:1 79., .6

13  
.743 -3.471 15.C52 13.713 62.2232 Z; .3A7L .24; 34. 4 7F.2 .815 .771 -3.%F1 15.471 14.,9, 69.4C6

21 .'3.' .. 76 34.34 77.rL .840 .7e5 -2.959 15.564 14.5. 8 75.35Q
22 .J 7 .i-7 --4.94 7 .L, .6 ; .7F3 -2.733 15.789 14.517 82.P5123 *'73 .311 35.I 77.54 bco EC4 -2.606 15.917 14.699 69.62424 .t:3 •365 35.c2 77.12 .879 .821 -2.245 16.27E 15.,2E 96.29525 •104 . 35.% 76. 7 .8 L .b'3 -2.c31 16.2cl 15.441 103.06826 •1,7 .31 - 7•.L. 7E .t .8C .842 -2.007 16.516 15.bCE 11,.66227 .1134 .417 zb•.54 7f.'L7 .6C4 .85C -1.96 I 1 .562 15.763 116. 41C
2F .12 t .4k! 3b.Li 7(,2C .8c3 .8!6 -1.9P6 16.535 15.90C 123.7992
c  

.1176 .4619 37.14 76.22 .919 .e61 -1.509 17.C13 1b.9F8 13C.9833C .1 4' .5'1 36.23 75.;E .935 .873 -1.197 17.32b 16.17E 14F.22431 .1622 .5%t 36.82 79.5 .9 .907 -. 929 17.594 16.624 166.491
3Z .1794 .b59 39.9 7L 1 *9c7 .916 -.b5 17.717 17..L26 184.143
33 1 ':75  .72t !9.!4 7". .95 .934 -. 7i4 17.739 17.321 2C2.719
34 .214 6 . 7S P 3 v.6f2 71,.' .'It . .976 -. 5f6 17.9E.7 17 .31 r 22C.2b83r .2'3 .E6 39.9 74.:; .97b .956 -. 444 1E.078 17.733 239.15136 .2u95. .917 4C.3L 74.:! 9P4 .956 -. 3C5 16.218 17.723 256.06537 .2575 .9Q3 4C 7. 7'.] .90b .961 -. 076 18. 447 17.616 271.55736 .274 7. " kf.C 777 .. 9 .. 6o -. 5?5 16.498 17.953 291.901

.325 1.112 4-.62 73. 94 .978 -. 113 1e.44C 18.13Z 310.579
4Z .332 1.2 1 4. c7 73.L' 1 .02 .9?3 .U4! 16.566 18.234 344.Q5741 .3 24 1.31i '1.33 7!.2- '.5L: I99 .70 16.53 18.332 371.95042 .3c24 1.42 uz.'0 7.24 .9e .9,; -. 07b 18.447 16.36C 402.738
54 4 22 1.5c3 41.13 7.2- 1•o t .99u .119 1b•bui 16.364 433.73144 4 25 1 .6 f .4- 77 .1 i .9cv .994 -. L,12 1 E. S1 C 16.•.22 464.417
4 4 1. 77L, 4 - t 7 '•i1c . 9c,7 . y" 3 -•.5 A c I E. 474 16 .4~ C 95.513
16C 112t I. t L 4 .- I 7'.1, 1.ST3 co-5 .6E1 1 55 4 16.4FE 526.C9547 5 #zL I•9"z 4-..c9 7'.11 .1; 96 .[5£5 1h.E75 18.4L6 556.676

5 5 " Z 1: 1 4 • 1 7 3 .C I. L .9c6W€6 .D iE 19 1 a. 41;b 567 .f7 14c .6 2 2-. 4L-'.c 73 [ I L .bL, .997 6 1 .549 . I 61 . b

T1bl 66.y1 .4bC

5 I•Z-25 4-L.7; 71---, •9oE I 5CI -. 5?9 16.4e4 I*•5c5 111C. 65551 1i. 5S Z 5•.7 i L- 11 .- 7 2. I .u- 1.502 . 146 16.6-11 1 .!>7 7 16L3.471
5? Z.. 424 7•5 5 41.2L 72.;E 1•5ri 1.ocl •IEI 16.673 IS.,62 2C96.C79
E 3 2 . 5 - '2 r,. 2e 6 4 • - 7 -1 1 .C 1 I .5C2 17 11 $ j j : 17 J 8 . 6

Table 66.



tLju.% 7 IAPF 4c'4E;- FILES 17-36, RUN 4, OTS. I-7C I I/11I/F

r'CLNCFPY LAYcER p;CrLrTILc STAM.JRr,
LINE'AR SUoLAYEP

INTERPOLATION FUNCTICN FROM
TO~ WALL WALL T., Y#=35

-[IE -LCCITY 4Z.368 '23F
%-EE STR t Tc r-kTuRE [ 77.4t45

'.LL 7E 'PrATURF= f9-
6OLL I-EPT FLU' C47

r R[EL !T~rA!, r)L'SITY
r r .E S P-f v 'I f. E Pt T r V C 0S 1T Y C C 16 t

L.cNS1Ty CF rLL1I .1 WALL:C -
!N[VUTIC VISCCS.LIY OF rLLIF r T WALL: *,j 7,

6f.LL/FFFE STREAP CE11,SITv PATIO *( .r5771
LCCP TIC", PY!~'L[ S I.LPEf (pE x) 7 3479S2.e9
INPL1 VALL'r CF LCCITv LT :

I.f L VtAL[-L C- T E -F ?ILF RF P'EL T A 1 r,
CtLCLLAEC C)ELTA w6Y

rELI NP,$ IPUT 5' .3 62 C
L:SPLECEWFNT THTC\F E ) (O~rLSTA) 11 .917 C 3 87 C

POP..ENTLu TiICKNrSS 1H-PETA) 7 o2E32 .C25-4!
E ' L rC -L I S SI P bI I THICKN~ESS = C r 4 5 04 5t)3

E .T I-AL V THICINESS = 1t01 F,2 .DL.I t3
CFC~ FACTOP 12 f[ELSTAR/1HETA) = IsE"697 1-5226,4
S Ac0 FECTCO 3', (ENEPCY/1I-ETA) 117 9 4 tC 1 .79439

SFrICTiC& CPEFFIClEN~T .~59
F PI CTIC? VJLOCITY = 2.23C72

LboL Cc- THF iALL CC\STMINT (K) =
Lto CF 7HF 6ALL CCNSTfT (C) = :3;

6AR STf'Ft GTH 7 -o12515

T~rPL'CL~L.I' TH 1CK E .S - C ST14 r I L-ITY 7 *C 382 % C ~3 7.4
'L '-E f, L - 1HICK"LSS - LC STPNT -',,'ITv = .C 26 3 Z 7

06. SF4 F tC Tr 0 1 - LCItSTANr~1 ENSITY 1. ?5% 5 1.437.,

L(CCTTU t. -y I .4C LZ

Z = 6 INCHES

K a = 95X 1C

Table 67.



KL '0 7 1tPr Ec- FILES 17-36, RUN 4, PTS.1-2C 1111/PU

P L f, PC t, 11. P NC. 3

FFLLCEL f-CF ILE DA IA
Y Y U 1 Ub

NICfE. ELI t FT/SLC CE-.F U/UE THFTP U74U Uf+) 1I*) Y(4)
1 . 5 .14 1 z. C 91. ~ .2q, -2 17 -13 . Lr96 5. 't6 4 . 17 5.6b?2 .0767 .016 23.76 "1.-I .325 .254 -12.i96 6.C0 4 .bS9 7.149

.7 5 6 Z 1t . ?* 9 [. ::t .3P .273 11 .302 7. 113 s . k 7999S.0067 . 12z 1i. 3 89.7 .37 .3C6 -11.I 7 7.348 if:7' 9.274
*... 16.72 .442 539 -10.534 b,171 6.511 .IC,7bl

6 ,t116 E71 s1.22 6b. *5C3 .376 -9.1 9 9.3C6 7if& '12.35'7 . . 1 0 t 7. I .5 b .39; -6.91C 9.585 7. b 1 .417
F . Q3 L 2,4.1 87.-7 .571 .421 -7.945 1G.5!9 6.L97 1E.2z2
95 ,It L Z 25.4 bb. -L .59- .4C7 -7.418 11 .E 8.Ik9 17.5:9

I: - .'' L I L.'.21 6 4 ?L .49 1 -6 .9Ip8 1. SP7 9 . 4 L,4 19 . f6411 L 3 7." 8 . 9 .b44 .513 -6.595 11.909 9.05 21.4vC
12 . L 7 27.L4 6. . s .bU7 .531 -6.527 11.96 2.,cCC 22.871I~ .t 3 L o 3.c Of L .5 E7 -6 .1 C9 12. 3-S 1 0. 7 C 24 .9c,I" .. .0'? lS. 1 !. I .L% .573 -5.6 tZ Z .PP4 11..C7 j7. 120
I . 7- ' 29 7 8'. ?1 .7r7 .56 -5.422 13.122 11. 3 29.244
1 ,l -77 '' '..4 .71t .55 -5.2L1 13.21b 11.4L2 3C.94U
17 2 ~1 17 d21 77 .63i -4.865 13.f:4 C 1 .1"L 37.53GIs .uc 7 .1 3 67 61.06 .771 .675 -4.2'2 I4.2f1 12.S7E 45.3Y1
16 .L .' bL.: L *7QL .713 -3.k 1 14.6Z3 13.70t 52.4L2
2- . 5- 1. 1. 7-. t2 f,0 1'2s -3. 5E5 14. 919 1 4.i~l3 58.ebE

72 .L ' .1' 3'.C' 74.6 .6 5 .7b -3.2!5 15.2'9 14.152 66.424
42 .:j; .i- 35.16 7Cc1 .'-. .763 -2.9Fr 15.575 14.74 73.9tC
2 .'56 .1 .3. 72 7E.1 . .o4 .774 -2.913 15.51 1 .t7 9 SC.3 Z

* 27 ii. '.2 7p.2.: .867 .794 -2.461 16.0((4 15.2SI 87.e22
..& ' .'s 4t.;Z 77.tt .671 .87C -2.3F9 I1.115 15.764 94.P3

2 t * c~ z. 1 7. 75 77. .87 .67, E2 7 -2 .2(42 16. 262 15 .t F 1 C I. 50F-7 2 2t . 77 77.62 .2BF .622 -2.17 1t. 357 15.6C6 1Ce.915
2 1 97 .2r% c.16 77.2c .9 C .876 -1.0'8 16.6C7 1b.iCk 116.351
2c .1157 .35 38.17 76.St . !I .855 -1.04C It.664 16.432 122.9373- ..- .323 -6.5 7E.5 .9'7 .668 -1.72a 1b.7P4 16.b a4 130.585
31 .1 o .3(41 3 7 t.2 .9L .80C -I. 5 E4 16. 9F1 16 .911 137.7L3325 1 .L * 3Z.F 7F.Pz .97? .699 -1.169 17.315 17.i.2 155.655
33 .1'.4 .1.U j .03 75.7% .941, .9c1 -1.026 17.477 17.309 174. 351
34 .1'15 L.7E 4c. ' 75 . 1 .94E .926 -.953 17.551 17.799 192.835
3s • i 5 .s'1 4Z. f 7L,. 

7  
.967 .943 -.'lb 17.e58 18.131 211.9563f .2.65 . 7TL +1. 2 74.EC .46k .942 -. 5S7 17.Sr7 1 .111 230.C14

37 .2'L.7 .616 4 1.- 74.1 .97. .952 -. 5C7 17.99F 16. 3C1 249.34 9
3F *Z.17 .L62 91. C4 7L.2 .98p .965 -. 372 18. 132 16.553 267.406
39 265 .7-9 41.16 7(.22 .95 .967 -. 274 16.230 1b. 77 286.3154Z 20 .2 7 7S 41.76 71,. 21 .9 p .y63 -.276 I .228 18.51& 3C4.56641 3'44 .e 1 4 41. 13 74. 2 *9 p' .97b -. 2CI I.3C3 I:.749 32'.7684? 3 4'1 .t79 42.Ii 74. 02 . cI .974 -. 119 16.35 16.711 354.93F
42 .3'47 .9'- 42.14 71.22 . q; .9P4 -. 110 16.3Q4 16.9C3 387.443
44 . 4 I. , '2.24 72.7' .9o 9%c -.037 18.431 18.l98t 419.09,
#4 . 44 1.1i; 42.77 7;.7k 1.0%. .97 -. wC7 16.4C7 16.976 45C.067
45 .4 1 1-t $4 Z2' 7.'. .9- .9,z -. L 41 1 E. 4(,3 1 r,-4 2 4 82.8e35E47 ."45 . 40.' 

7 7
.tc 1.0! 901 .L(49 1t.553 19.1L44 51(4.7L4

c4 ,51 7 1.2% 42.26 72.t2 .99 .2 -.013 1b.4(2 19.L73 546.7tu40 45 ' 1.4' 42.1- 73.t( .95 Q 3 -. u
6 9  

I6.415 14...9 78.440
5C *57 3 1.5 1 C2.23 7 .9 .9C9 99" - .2b 16.479 19.1C 61C.096
51 .L - 1.. S '_ 4 73. .. .. .9 t .996 -. 7C 16. 415 19.135 641.9b4
52 1.0'.7 2.c'5 42.39 73.41 l.C:L 1.-0C .UCI 1E.505 19.,14 1152.2E-
5! 1.L7 4. 12k 42.13 73. 4, .9go4 1.co -. 112 1e.33 19.223 16t2.1725•. 4' 5. 3; 1 '-2.2't 73.'.5 .9 1.0COO -.1 5 1.?f6 19.214 2172.063
55 2.b4 1 t .642 42 .0t 73.i4 .992 1.0IC -.147 1.35 7 19.2 3 2681.317
5t 3.07 1. 9-7 41.=8 73,'. .98 .999 -. 22 1E. F21 19.c0C 3191.74
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LINrAR SU6LAYER'

INTEI.<DOLATION F U N C I11CK F R 0M
To WA-LL WA.LL TL 43

FrE E ':.L I rLCCITY f_ '~. 9 C 469
F kE E ST PL ;" IEP'PrFkATUFE 7729

kh LL T[C'rEFUPF 9 4,
kLL -tT FLUY * C471C-

F FEE T c" rE1SITY = .7782
r 7E~ STFFAM' ~I tLP tjt US1LOSITY CU Ifu-E't

CrN I GY F L~ k I I A iALL .
t.I% 'tlWIIC 'IS(C.STTY 'F FLIIC ST A'LL o *cLIb

iLL/FF-E S CF'LL"S1TY PATIC *9C:
L' L T -1L, F tYNL E~ NI \ L r ( RE:X ) c731EE.16

7NFi.T VALLr CF ELCCITV flELTt
1 PL T vA L 'Lt F I E L FFTLfr ),E L T A c9L

C6LCLLATEl CELTt 3'§

PC-NTL"~ TiHIiLrESS (THETA.) * C31E6 .03161
E ELY-OSSIPh 1LK THICK14ESS C .5 713 .C 57 2

E NT LP V THTCIKINESS o CC235 .o9
E-'PE FAC1Ck 12 ([r"L TMk/THETA) = 1.'4I623 1.478t,,2
SJAPE F8Ctor U- IFEPCY/THETA) = 1*FL45C 1.8C.172

C1"NTuM' TVIC tNFSS : LyNrLES f,+EF = 7L43.69 747 .3,'
ISPLLLC YE PT TPIC N".SS ~E IS NIJPIFEF 11r . Z .9 1 104*9P

SKTN Ff'ICTILt. COEFFICIENT = .11C5146
FRICTICN\ VFLC'CITV 2.k2F'4C

L4. GF Tt-.E b.4LL CCNS1INT 0\) :40L
LAK~ Or ThF' i\LL CrNSTMr T (C): 5.CZ r'C

CLPLCU'-rS VLLTA' 1'NFL 'z -. 7710n -e6L6e41
CL*tuE4 I ' I 1,TECPAL = '4.7'?9 23 9 4."Zb

1E '.PLACLL-LNT Tv.-kC0..E%_ - CC!'STf!.T rE&,<ITY = .['4271 *04'4C.§
w L PE .T I! T -mi ES S - C C N S T NT rmNsITv = o .3 :L 3*C 1

HA L Ft.TCr 1Z - CC STINT CENSITY = 1.333'.6 1.393.C
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KLCp.Fr7 781 ' -64- FILES 17-36, RUN 4., TS.1-2C 11/i11/0

LN kC. 4. PtdINT 9. GQkl NO. 3

A'DLCEL P CFILE C 1
Y 'i/ u 1 U-I'E

K INCHES rrLIt FTI/EC rEC.F UIUF THETA U~tU Ut*) 7(#) y(*)
2 *L'54 .1J3 13.63 9V.8t .2cl .216 -13.7C3 5.813 4.12 6.14.'C63 .L15 1t. 6.;t .329 .24S -6..982 .!4 4.b37 7.134 .- 73 .C17 17.8. 8c.2t .3FL .2P2 -11.981 7.335 5.'9 8.294c L _i7 ,CJ Z -. - 8. , .427 .322 -11.03 E.253 6.,63 9.A786 C1LI .U,4 2z.s' 87.E- .4L .354 -11.L38 9.278 6.b91 '11.462
7 . 1, 1 _ 24. 4 8(.9L .52b .37 -9.1E9 1C .I7 7.b2 C 13.366F . 126 . 2 .2' ,4 6b.zc .57 .4C2 -8.921 1L.395 7.822 14.291

9 Z'4 .7.Cb 6E.Et .5~7 .4U7 -6.174 11.142 8.7C2 16.667I L 1t L Z.1 L, 7 84.9L .6C7 .477 -7.593 11.723 9.276 19.1571 i .- ci .9.79 8 t
.L24 *?7 .506 -7.213 12.1E3 9.k54 2C.C6712 L "7 '" --.2 b"3 .516 -6.9CC 12.416 1L.L43 22.8 113 L-1 .ILL E F 3.EI *bc .52L -b.5 1 12.725 1. 5 2..31214 .L '4 L5 '7 62.42 .6t9 .,45 -6. C 12.916 1L.59b 26.512* 55 .!L 32 c ?62.q; .bP4 .563 -6.1C7 13.2!9 12.951 29.011

16 - . ('5 32.r, 02. , .7r, .57b -5.746 1
3
.566 11.241 31.7171' __91 ut6 3 .[4 82. 2 .7C. .584 -5.711 13.6C5 11.35t 32.9611- EA 3 E 1.7 .77, .61 b -5.C946 14.:2 70 'u12LI4 4 0 .?2631 . 5 . b 1. Cc .7 6 .6'.9 -4.869 14.447 12,2. 4P.C111 .t 82.7E .7'3 *b64 -4.383 14. 33 12.91 55.IE21 7 2 c. 7 E. .7 2 tF4 -4.215 15. ,r1 13. C 1 6!.06c

t1u -7.-7 7C c . .7c, .7C4 - .. 6F7 15. 47 13.7C 3 7C.86727 1 ,I2 o. 
1
4 7.,L .613 .723 -3.bIl 15.725 14.1C5 78.7bS

2' 7* 77 F6. 7 Q. . s2 4 .725 -3.418 15.926C 11. .12 8S.917
. 7c. .827 .733 -3.377 15.;7, 14.j(E 9!.3e5S. I .; 78.P 1 .b4L *76b -Z.L9 It.2727 14.912 I .3L, 62

7  
c .2 Z .7t 

7
6.2c .8at .772 -2.'42 16.374 15. 14 1L7.962

2k .121 . 6 .78.44 6Et .768 -2.824 16.E12 14.941 116.4682* .1-c! .*r'4 4 .,4 7[.25 .48. .785 -2.53E 16.778 15.8l1 123.71C3- .11S7 .2t, " .tf 77.72 .686t .6 L -Z.587 16.729 15. 71 130.952
31 .12c7 .11 "1. 1 0 77.7c .8rt .798 -2.277 17.C39 15.t2 4 13F.87232 .179 .11 41.Z7 77.rk .6C6 .704 -2.1 I. 17.117 15.453 146.56733 .14z .3 4 .5 77.1- .grl .827 -1.92C 17.3c b  1b.L98 165.57634 1 L '2 .3-z 42..1 76.?t .913 .862 -1.b86 17.626 1b.769 185.813r .11 .1 .2 3. '7 76. 1 . '2 .673 -1.321 17. 9 5 16. c6 2C5.16c36 .1'; .48' "4.'c 76.2- .94C .77 -1.164 1b.152 17.L57 2Z5.660
37 2163 .5 S 4.C 75.5 .949 .697 -.9C3 18.323 17.4EC 2411.763
3i 2-3 .54E 45.L4 7r.3 .16L .9yb -. 768 IE.5LE 17.,32 265.1513. 2517 5'5 4 .] 74. E .96 .924 -. 7!1 16. 5F 17.,78 26U.8394- .i3 .C 4 E 

7
L.cI .9"L .?2 -. 581 16.715 1b.12E 3L4.754

41 i 26 tc8 45 .'7 4 C .r *7 .947 .4 11 16. E!5 16 .4 17 324 .1IC342 .3-4, .7Lc 45.6L 71.4[ .972 .946 -. 5-7 18.779 16.415 344.357
4 7 . 3 4 A *77 4t . 72 74. 4 L .9F5 .956 -. 2i4 19.E7 2 18 .4 5 37S.2774 .;6!.5 L " 4L.'3C 74.12 .9F7 .964 -. 2E1 1C.O5 16.75C 4'12. 475
4w 3 ' 9 7 48... 7 .47 .9r5 .989 -. 2;3 19.23 16.681 446.195
45 .- 4 7 '6.', 7 gz *9o 97b -. L63 19.1'3 16.986 482.3t77 .4 4- .. ~ 7 7'. q *C 93 -. 616 19.209 19Fr.124 S514.3134' ." 47 1.117 4b.'2 77.7[ .9go .982 -. L45 19.271 19.-9 54P.4E544 . 147 1.ic7 4t.% 7'.'! .99 .96 -. L12 19. 3C4 19.228 562.43157 .5 u 1 .2'6 7.4 73.- 1.Cr3 .49 .Z; E7 19.!73 19.2F3 6'16.15C51 .5 - 1.3 '7 .7. 2 73. t 1 .22 .988 .L148 19.364 19.216 b5.662
52 .6,S 1 .4C 7  

4L. c 73. 4 1.0li Y9W2 .L1I 19. 3 I9.91 684.607
r54 1 .- 4. 3.6 47 . -_ 7'?. , 1. " 996 '6 19 4&c55 2.04 - 4.7 46.74 7 ?. * 1 .ct .0 -.O77 19.279 19.459 2314.0L5
56 e.57i 5.0c 4E.71 73.e .9o% 1.122 -. CFO 19.236 19.4F9 2856.23357 3.. L .- 4e.73 73.27 .9ct 1.CS1 -. L75 19.241 19.479 340C.244
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K L L, t7 TAPF 4b-4iz- FILLS 17-36, RUN 41 PTS.1-2ZC 11/11/80

10LNCARY LAYrfk PREPCPLTIL $hiP
LINEAR SUBLAYEH
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T6~ 6LL WOLL T(, Y.:35

FC'EE SIPLtm VFLCC1TY = !b5.224 55.214
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b. LL i EtT FLUY = C473Z

E T sr Aw K I E k4ir V1SLOS1'TY 7 OU1
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Tt.PLT V.ALur (F F L CC I TY r'ELTA= 10

L.~ Ut tL C F IT~ E i [ % I11Z
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DELIA C9.*/ INPuT 4TZC-
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S -PE FACTCP 12 1EEL1,TAIR/IHiTA) = 1,46563 ,51
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CI PA EN THI CO NES ;. LYNCL CS N W EP = 13C. L, 131;.s2

SK\IN FIl II. C0EFP1CIENT = UC4cC4
F;.ICTIt' VC'LCCITY = 26Z

Lhiv OF TH-E 6ALL CZS~N %K) = *41'LC
L4 A ,r THE 6ALL crSCi l = .QC

CLILSCL'S '%EL1I' 7~M ~ *9 03 q -sS6871
CLtU'E;' 'r-' 4,FCZ5AL4.81CbSS

: VPLAC~EET THICK',ESS - C VTfNl - -"-$1Y 4 ' .4t
*A .. t TPIKESS - CC~twfT )tNSITY :7 .C3 24 3 * 1)3 2.)7
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KL C. 7 lAPF 4o EF- FILES 17-36, RUN 4, P75.1-2r 11/11/90

'C. .P C. 'jIKT 6. Grib NC. 3

kFILCEL PPCF1LE LAIA

I V IU-U[N INC4ES CLLT FT/I EC C5 .r U/UE Th.TA UIbu U(4) TI( ) Yt*l
I .:'43 .LI- Ic.' 91.7k .2 5 .171 -13.976 5.847 3.5C8 5.686
2 .r .U1 3 1l.6 9c. F .3'7 .211 -13.333 6. 91 4.32f 6.999

, 057 .L2. 21.CF, 8C. .33 i263 -12.U36 7.7P7 5.37t 8.837.L74 .06 23.7 68.4t .416 .282 -11.539 b.2E5 5.778 9.757
5 .071 .LZ 2t.67 69.4± .4?3 .332 -10.248 9.575 6.796 11.989
6 *LIC7 .L26 2 .C0 67.;j .5?3 .358 -9.448 10.!75 7.334 14.090
7 .0113 .C?7 3 J.C 1 a7 .7 b5'' .365 -9.044 1 L. 7 t0 7.4b9 14.978P .'137 .L

3
3 3Z.L2 66.Et .557 .411 -8.1E2 11.641 8.4.09 18.r29

, . 154 . '7 33.70 86.12 .61c .437 -7.726 12.cqe 8.94b 20.262
1 ..173 .Cul 35.29 85.6 *bY9 .462 -7.1!5 12.669 9.'6C 22.757
11 .0142 .4 64 3 5 5.t .bC1 .475 -6.915 12.9 9 9.126 25.252
12 .C? U .49 36.o 8F.2, 66b .492 -6.5F1 13.242 10.L61 26.959
11 .L'2. .-. 4 37,4e 84.:4 .679 .523 -6..E9 13.4r5 10.703 2q.97k1 .L2,7 .yzc 3,.15 64. C .091 .577 -6.1:7 13.606 11.LCI 32.4741 .6?t7 . f 3t.7 64 .-2 .7r2 .531 -5.913 13.9 1 I .0 7 C 35.UC
16 .L672 .67 .1 84.!1 .7T4 .535 -5.769 14.CC4 I0.445E 37.077
17 .6;45 . 2 .7L 6 .E .727 .576 -5.213 14.e1 11.795 45.343

&,.217 A.. I 4. I 62.1 .IE 7 3 .613 -4.69;5 14. 929 12 t)4 3 54.7448
1q .64E t 1it -Z.4t 62.27 .769 .616 -4.576 15.246 1

3
.L54 63.85E

22 .r 7 i7 4,.r4 82.0 .7. .649 -4.37C 15.4c3 I3c.c8 7I.StE
21 .01.) .14t 43.CZ 61.E2 .7ob .66C -4.0'4 15.770 13.bC4 80.79A
22 .Z 6L .163 r44.2 81. .6Cc .672 -3.6' 15.9E5 13.76: SQ.997
2 .L745 .177 44.4l 81.22 .61 .b9 -3.699 16.125 1'.i.95 97.869
24 .Q 15 lC 4 Ui." E1. I .624 .696 -3.492 16. 31 14.k 4 17.061
2 .1236 .211 4o.'S 61.01 .6 7 .7[C -3.11 16. 63 14. . 5 116.3bu
26 .t743 2> 

4
o.'' 6C.64 .84b .709 -3.5E 1b.764 14.5C& 123.89

27 .1 11 .L1 "7.1 8C.5 .6C1 .721 -2.9 5 16.679 14.7ft 133.192
2 .1"6 . 47.42 6c . 6go4 .736 -2.797 17.077 15.116 142.516
29 .1147 .2'3 47.'3 86.2 .867 .739 -2.o45 17.179 15.12E 150.657
3L .114 .2 4b7.2; 74.3; .86' .756 -2.5C8 17.!15 15.;2L 159.455
32 .1 Eo .3> t 0.F 7S4.Zt .bFj .7P6 -2.382 17.441 Io.L' 168.91C32 .1454 .3L t 44.> ?. 7 . I 8c .79L -2.,31 17.7Q3 1b.174 190.971
33 .i-32 .54 . '2 76.7L .913 .615 -1.72L 16.1C3 1b.674 214.345
34 .1 '5 .543C r ,1 76. 1 .92. .24 -1.5E1 18.242 16.663 237.06235 .1"95 .. 73 '1.t 7 .22 .9't .646 -1.2,7 16.526 17.31C 260.69Q
36 .2155 .511 ! 2.1' 77.tL .4 44 .E69 -1.Ir5 16.718 17.763 283.022
37 .2735 .56 2.r 7 77.-' .9 .b84 -. 948 I.e75 1b.104 3L6.659
3Q .?2'7 *5C7 52.c 77. .7 .9, ,b99 -. b26 18.997 1b.395 329.2453Q . 3 .23 tI %3 .2 76. , .9E .9G2 -. 712 19.111 18.461 352.357
#- .2256 .6cL 76.1i .96, .93C -. bl4 19.210 19.i27 375.07441 .3234 .7 -- Z E 7

6  
.,7'. .916 -. 5C9 1. 315 18.788 !m8.448

42 .3532 .041 54.4, 7(..', .9Ft .944 -. 285 19.539 19.317 463.643
43 .4 73 .4I S. 2 7!.7t .9;3 .961 -.141 19. 63 19.t65 53C.0214 .4533 1.0-; lo 7.6t .9v9c .65 -.011 4.E12 19.757 595.269
4 .S-15 1.il '5.?9 7E5.2 i..i .9E2 .b26 19.F49 2C.L94 661.209
4F .3 1.3 ;0 .17 75.22 .944 .445 -..u 5 19.8r9 2L .69 7i6.8b6
4' .633 1., 7 73.14 l.L% .9?6 .LE8 19.801 2L. 2E 792.2b1
48 .t 3 1. I. 6 s.LL 7. t€ 1 . 3 .9c .6f6 19.89^ 2L . E 5A.1804c .7-37 1.6'f 55.'o 7 1[ .Li .995 .L;0 19.e3 2L.3

7
4 924.10C

5z .7533 1.794 5. 75.CZ 1.u'3 .995 .U63 19.86 2L.367 96Q.232
Z . .7 1.4I, .63 7 E , I.L07 .996 .148 I.,71 20..9t 1055.415

52 1.24 31 2.46 5 '5. 74.9 1.qt I.000 ..U7 1.87C 2. 4. 6C 1632. 411
5. 1.6c3± 4.L> 55 74.9E 1. 20 M
54 2.135 .L > I._ 1.0oZ3 L
55 2.5.31 b. 13 ±5.25 74.,t .997 1.0c -.059 19.764 20.4c7 336S.764
56 3.2237 7.1% 2 5.'2 74.42 .: e 1.0I1 .0!7 19.80 20.492 3944.337

Tl6
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PL N '. C . 4PG INT 7. 3r !D p.CO --

L N t LY L 4Y FP P ~E T I E STANLAPC'
LINEAP SULLAYEP

INTEkrOLATIOK FUINCTICN FROM
TU WALL WALL T., Y*=3E

FPEE SIPLAIA VFLOCITY 7 5E."52 55,Cb2
-EE STP 7tk 1EPPr TURE = 7*-7

%-'LL Ti:p~ATURE 7 9'j*75C
a.ALL I-EAT FLUX = oCL*730

rREE 'TkrAt' DENSITY = C7438
FF-FE~ STkEAm KIO E~tTIC VISCOSITY = ocC1656

CrKSITY O)F FLLIC Al 7 ALL =C71
I:.M1CVISCOSITY OF FLLIC IT 6ALL #0=1u

t~LL/FkrE STREAw C.L'SITY PtTIC' = 964s34

INPLl VALUF CF ELCCITY flELTt 4c-
I'.PLT VALt'E LF IE ,l~kTLrF D EL T A 76

C4LCLLATLF' CELTA=39?
fjE L 1A 99 . 5 IN~PUT =e45rJLG

PI SFLA CEMF NI THI C K NES~ (IDCLSTAR ) = oG47I6 sO04 7.
f.VrNTU" THICKfr.FSS (THETA) = C319i *03212

L,,YC1SIA1,NTtICWNESS = oC5763 .0b7o3
E?.Th-LP'f THICKNESS = oCO753 .00253

CHAPE FtCTOP~ 12 (CELETAR/THETA) = 1*7FLUS 1.469-1)
Sr-APE FtCTCC' 32 frf~PGY/TP-ETA) = 10 Fc E 5 1 .BL C'6

Mt 'ENT0' THIC','ESS FLYNCLCS NUe.EF= 664 . 10 i0
CIS'LA.EPENT THICKNESE R LYN^ILCS NUmFEcr = I3C~4 .11 13 "8 .L

5SK' F El C T I Ct COEFFICIENT = LC4892
F'c'1CTlCr. VrLOCITY = 2 .7 7 ? 6

LAi- Cor Ti-i W.ALL CCN'STArNT (K)J =-4 r"
LAO CF ThE WALL CCN\STANT IC) = 5.ECO

WAR~E STiHEN~GTH= .7 8t9

CLfSt'S 'C;LT"I INITEGPAL = -o78 2 S2 -. 8917
CLtUSr;Zs" ' ' TECPAL = 4,r,1274 '4.8604F

rI(-r'LACELUEAT TIHICKfESS - Cc -sTANT !lLP; )TTY = C4':3*046
MuPIENT-Im THILV,'.ESS - CCNS1tT PLNSITY = O32Zp oci2!)C

SHArL FI-CTOF 12 - CC SMNT r t :SITY = 1.703 4 9 1.36Cb'

LCCATIut -Y- 24nZ:

Z = 6 INCHES

K :C.75 X 10T

Tab le 70.



KLtww :7 7APF ,e4 r- FILES 17-36, RUN 4, PTS.l-2C 11/11/6

PLN k.. 4. D(INT 7. GmIb NC. 3

RELLCEb PPCrILE )PIA

Y Y 1 U-U[INCoES DL LA FT/TLC rEC.F tj/j E THF7A U7ALI Ul.} 11) Y(.)1 1zS3 .212 17.C5 9L.7S .3?b .Om -13.381 6.474 3.95 6.9762 .c 15 .:i5 21.49 89.5 .30L .263 -12.1C3 7.7-2 5.k-i 8.94C3 .cr75 .;17 iz.:s 81.!L .419 .286 -11.526 E.327 5.,97 9.8564 .C63 .0:4 E4 .co 6E.7 .4S3 .305 -1.853 9.C'2 6.U92 10.903• .0Q5 .u2i 27.11 6p.2 .4 2 .330 -I.676 9.777 6.582 12.474..111 .75 29.C2 87.59 .54, .362 -9.095 10.760 7.22; 1k.5b87 .127 .Co 31.. 67.;4 .574 .390 -8.45E 11. 37 7.785 16.662
P ,1 . ' ' . 8 6.9L .5c 1  .397 -8.126 11.7!C 7.922 17.579.157 . 33.9l 66.25 .61s .430 -7.t27 12.229 8.574 20.5a912 .0175 .242 35.' 65.52 .6U3 .46b -7.0g6 12.759 9.3C6 23.33811 .19 ; 4! 3..J8 85.15 .6S .48b -6.b7b 12.578 9.'.91 25.5t.31? .1 1Z . 7 36.77 3,.;[ .6b .4P3 -6.544 13.2E1 9.t37 27.76813 .227 .- sl 37.27 .4.El .t77 .503 -6.4j1 13.4L1 10.-31 29.752

14 . -4 E 36.29 8..5 .be .517 -6.118 13.7'6 10.31, 32.1281i .C .* co. 4 64.25 .7i .531 -5.918 13. 5 6 1L.592 35.249If .Le' .LE4 29.13 .' .711 .542 -5.743 14.112 10.o14 37.73617 .c 2 . 67 !
4
.1c b3.56 .711 .550 -5.733 14.123 1L.972 3q.5681 *..63 ..:1 -.. 5 63.;1 .73L .579 -5.i15 14.610 11.544 47.553St .3 7 61. 5 j.76 .76L .6C5 -4.761 15.t95 12. .76 56.977

21 .C67 .12t 4
3
.2c 6:.1i .70t .63b -4.254 1b.6C2 12.0.4 74.255t ..'27 .142 43.cL 61.c .7cc .665 -4.C53 15.8e2 13.,6L 83.4174- .E',C .C7 44..- 61.5' .8'4 .666 -3.qrI 15.555 13.329 92.31924 . b b .17- 45S.7cJ 61.S .811, .70 -3.5c7 Ib.2E8 Ia..67 1CC.1712c .. I1' =% 45.I b '.o t .524 .703 -3.5CL 16.356 14.12L I0q.333

2A . .271 45.% 68.7S .83'. .706 -3.s$3 16.E52 14.LF5 riP.62727 .2%' .214 4t. !3 8C.c .t; b2 .716 -3.145 16.71C 14.,79 126.0672F .1 37 * I 4b.63 62.!i .6c1 .73; -2.965 16.8CC 14.561 13S.7732Q .11 '6 47.E- 8r.11 .865 .741 -2.6P7 17.168 14.775 145.0673D .1165 . 59 47.C5 7C.S9 .871 .75Z. -2.t,62 17.2;3 1
4
.;58 152.527

31 .1iT7 Z75 4?.,2 7r.71 .872 .761 -2.533 17.323 15.i74 161.95232 .1327 .- 1 45.f5 79. E . 8 .768 -2.3C9 17.546 15.321 171.1143 ! .1471 32S 4 . 79. 2 .805 .779 -2.L76 17.. 779 15.035 '193.49634 .1651 367 5'1 7f. .; .91" .799 -1.712 18.144 15.951 216.14135 .1425 47 b . 7. I .925 *b28 -1.483 16.372 16.b3C 238.91636 .22eg .'47 51.34 7F.7. .9!. .846 -1.339 1E.516 1b.674 263.000
37 .2174 .4 E3 52. 5 77. : .946 .666 -1.082 1E.774 17.325 284.5973P .2-59 6 57 4 52. 77.f_ .f!4 .8P2 -. 922 16.934 17.5E !0P.e113r .2527 .b62 & S.r 77.11 .961 .6Q3 -. 771 19.CS5 17.bG8 330.8 14r .2703 .671 c3.18 76.zt .966 .926 -. o73 19.1P2 1b.358 353.938

P41 .278 .6'.: 76.4: .9'3 .927 -. 511 19.315 1b .4A7 376. 4442 .3:57 .t7, :3.15 76.E7 .
9 7

t .922 -.433 19.422 16.399 '.00.173
43 .3551 .7F9 54.39 76.c. .9%E .945 -.29 19.617 lb.bE1 464.83444 .47S3 .971 b .ct 7!.74 .90j .961 -. 17e 19.678 19.1EC 53C.541'5 .4'53 1..12 54.0 7!.ES .9Q .956 -. u73 9.703 19.332 59 S.9674t .5-S7 1.1'. - .17 75.4, 1.22 j 977 .i 19.8°9 19.522 661.956
47 .5255 . z t.1: 75 1.73S.- .9&1 .UZ9 14.64 19.L76 727.1394b .E75 3 1.3 u5 .?z 75.21 . 9 .9 6 -. ull 19.844 19.718 792.32349 .65s56 1.417 75. 1.023 .996 .052 19.92e 19.662 85E.16157 .7-5b 1.5EL '5.1' 75.C; 1..1[ .904 .L?9 19.85 19.ou2 923.6C751 .7213 1.6'4 . 7t.C' I..'3 .99b .L62 19.S17 19.bf6 966.66C5? .6257 1.7-1 55-I c 74.St 1.ucc 1.C1 0, 3 19.858 19.972 1054.6e9

p!1.2451 277 -1 4.r
213 3 7L5 5 4 . f t 7 4 S t 99 : I:I 2

55 2.125 4.723 54.01 74.S'. .907 .999 -.05c 19.e85 19.936 2761.868
56 2.5'52 5.7'1 '4.7i 74.q9 .994 .999 -. 121 19.734 19.942 3357.6585' 3. C 53 6.E79 '4. L 7 .. 'S .9 q .999 -. 127 19.728 19.V42 3933.710

Table 70.
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K1uaFL7 TAPE 4JbLtc- FILLS 17-369 RUN 4, PIS.1-2C 11/1i/el:

R.L 1 'C. L~ PI NT E. G TL- %0i.

EULN!AY LAYER PRCFErTIE11 STNAE
LIN~EAR SLLYED

INTEDkPOLATION FUINCTICK PROM
TU 'WALL WALL T4, Y+Z35

FrEE SlEO VrLOCITY = 6 .3 5 54 .6. 5
F ~E STm E o IE PerkATURr 7S .rCO0

oi L TEPrkTURE= f 013
otLL I-EtI FLUX =.C 4 7 4

r PE E TkEAV VLINSITY 7 C7 43 e
r ,-" STrA IILTC vISCCSITY 7 Durl~6

LFNSITy OF FLLIC A T wALL o .7 178
t.IiEffTIC vI$(OSITY OF FLCIE AT 6.ALL = sL1&

ofLL/F FE S7REtA ELNSITv PATIC = *1b511
LCk'CATIC. rEYICLrE NIAPLP (fkEX) = 90976.28
TNPLT VALLE CF ELCCITY DELTA =.1.

I"F L T V A L E C r T E oo E IT L R r rEL TA =. 7 6JL
CALCLLATEr PELTt = *7762

rE L1A 99,*5'- INPUT = 4 C 0C
L ISPL&CE~rNT TI-ICK N ES c (EFLSTAR ) 7 C46'42 .,6

MCIPFTuw THI LKNESS (THETA) = c3r90 J 1O.iFL
E-hvp1SIP7I THICKNESS = CSr%4 .05 6 u

LA.T I- LFY TH1LKN~ESS = LD24C 3 L 24 1
r F tP F FtCTOR 12 (EELSTAR/THETA) 1 .5C 2 3 1.'4776,;
S -APE FtCTOP Z&2 (ENERGY/THETA) 1.porP52 1.79777

rNT THICVNF SS FEYjNCLCS Nt!MgEr = b'4(.LE 656.75
£iSPLtCEVENT THICKVAESS ~E~LtNUMEEP IZ176.5O 1265.',9

SKI N F :I C T I C COEFFlCIEN7 .. L4 92 1
FRICTI7th VELOCITY 2*75F76

LA6 Or TH~E %ALL Cr'.STtNT (K) *4fG
LV Cr' THE VALL CrNSTPNT (C) 5.CHLO

6APE STkENGTH t)5L0

CLPLSE' S 'CLLTA' I"'TEGRAL = *76CTS -*8bb76
CLtLSLZ -r- I'.TECPAL 5.f-66'b1 48,

1VPL CEL-'-T TH:CKIJESS - C~rhSTfNT rEfiSITV =.[4151 *C4377
MET-TPICK'.ESS - CCINS T~rT I'L'SITY = C3 1 6 0 3 1 L2

SHA-E FACTC~r 12- CC S T NT rLINsITY = 1 3 282 C 1.64

LCCATT(-'! - X- 32s.'O C

Zz -6 INCHES

K =0.75 X 106-6

Table 71.



PLD.EC7 TAPF 46q AV- FILLS 17-36, RUN ., PTS.1-2o 11/11/80

tLN t.C. 4. POI T 8. GRID NC. 3

PFLCEC prCFILE D4A1

Y Y/ L 1 U-UEN IKCmEs DLLtL FT/SEC VEE.F U/UE 1HETA UTAU U(41 T(*) Y1#1I .G 52 L13 ;5.1; 8;.Ec .205 .25C -14.152 5.652 4.639 6.9512 .0 6 *L17 16.1 6f.14 .335 .3C7 -13.170 6.634 5.947 (.9c73 .CE1 .I C Z2.-2 67.6 .4' .329 -11.712 6.C92 6.371 1r.6u?4 = .C14 25.L9 87.2 .4f6 .368 -10.529 v.275 .132 12.81;5 .01Z .L) 26.(2 67.11 .4At .374 "10.Z26 9.578 7.243 13.602A .C12 .G?2 3'.: 8rE.I .I'u .411 -8.926 1.876 7.9F7 16.7317 .L14 .06 32.17 86.22 .589 .430 -8.144 11.66C 8.333 18.eIE .16' .ul £ . 3 b5.41 .61Z .458 -7.6P6 12.118 8.bel 21.556I 5151 .Lub 34. 54 85.2f .6?e .47U -7.ke4 12.521 9.1CC 23.6431z *L''- L49 35.63 6.Z4 .6 .481 -6.887 12.917 9.317 25.86011 .*13 36 -.7 8u. t .666 .5CC -6.612 13.192 9. 93 27.816
12 .c;7 .L; 37.J6 8',.c2 .678 .507 -6.372 13.432 9.t2E 30.94613 .8 '.'. 37.72 b4.c . .524 -6.131 13.674 10.A4 33.815
14 .2 71 .Lb7 29.16 .34 

6
4e .536 -5.972 13.e32 lL.4e

7  
35.3601 .4 .i4 1 3.r6 6'.11 .774 .561 -5.458 14. 47 11.jF3 44.24716 ,Cc.C .17: 43.P7 82.iE .74b .5o7 -4.989 14.815 31.382 52.96517 .L4', .116 41.c5 B2.3c .760 .618 -4.596 15.2C6 II.986 62.1131$ .256 .1': 42.i4 82.1t .7; .t

3
y -4.349 15.iF5 12.,CE 69.9361 , .14 43.2 81.S4 ,7 7 .641 -4.212 15.592 12.42e 78.936

2 .27 167 4*C 9 8!'c .85 .47 -3.6E9 I1S.q4 E 12 . 3 86.19521 .C73 .11l 44.-7 P1.4! .614 .666 -3.6P6 lb.119 12.917 95.6282; .2-z! .I 
c 

; . b 6 1. .6?6 .b 7 o -3.39F 16.4 6 13.46 *1C4.75723 .L'7z .2! 5 E t. 6' r.c q .674 .6qt -3.iei 16.523 13. 27 114.14624 .6.17 .271 46.15 6c.51 .68" .712 -3.C77 16.727 13.7r3 122.232
. 4.2 6.75 6C.t 2 85c .7C9 -2. b9 1&.945 13.7 L, 13V.83926 .1-76 ... 6C t 7.1 a 82. 4 .662 .716 -2.730 17.C7 4 13.S1, 140.358

27 .111b .2;1 4.7.46 t0.c07 .86" .738 -2.5Q3 17.211 14. 94 14F.1632?i .175 .Zc 47.64 74.E2 .C12 .750 -2.5?4 17.270 14.546 157.181
2c .1275 .316 48.1L 7 . .a .758 -2.368 17.4k6 14. c6 166.7L13S .144 .3%8 49.1 7q.L1 .6Q9 .793 -2.5C6 17.798 15.361 189.00131 .1E2: .4 1 49.76 76.71 .s11 .86 -1.761 18. 43 15.b59 211.561
32 q .143 5.61 7 F2. .926 .833 -1.4E9 le.346 lb.138 233.86133 .1'73 .4-7 51.26 77.E6 .93 .853 -1.217 16.5A7 16.542 257.33434 .2143 . Z' , 1.61 77.51 .945 .867 -1.09E 18.707 lb.bCE 279.5C4
35 .2323 *57. 52.29 77.4i .93 .675 -. 922 16.882 16.951 3C2.9773t .24% .916 52.r1 77.;E .961 .877 -. 771 19.C34 16.992 325.27737 .2&75 .6EI 52.ce 76.t1 .

9
L .903 -. 559 19.2r5 17.5C2 34?.88138 .2r47 .7'23 53.22 76.71 . %7, .909 -. 512 19.292 17.61C 371.31139 .3 2 .7, 53.77 7f.31 .;77 .932 -. 457 19.347 26.L7E 394.263z .352k .672 b4.i6 76.2 , i4 .947 -. 128 19.676 16.360 Q59.33741 .4'?7 .9o 54.37 7!,5r .9ct .971 -. U95 19.709 16.625 525.1934, .45i3 1.117 b4.i9 75.44 .999 .9? -. 615 19.7e9 18.944 589.87S4! .Z223 1. 4c 54.67 7S.32 1.0r1 .983 .012 19.816 19. S 655.079

4U .5529 1.35 54.64 7 .21 1.0CO .98,4 .[3 19.88 19.76 721.066
4 .- 2 1.4% 54.F8 75.24 1.0C. .9P7 .U94 19.Pc 19.137 785.7484t .62- 2.t12 .4.r 75.It 1.-7t .992 .0

9
7 19.901 19.223 851.34447 .7 2 1.77 E '. b 75.6 C .06 1 .c%, .1,; 19.953 19.379 916.1574c .7_3 1. -55.b 75.Z 1.ile 1.000 .234 25.038 19.3F3 961.1CC4Q .822, 1.9'24 54.83 75.ZL 1.0C0 I.c .U7Z 19.877 19.3E3 1046.c56

52 1.2"21 3.0L7 54. 1C 74. 1 1 .Or 1.LC2 .095 19.899 19.415 1610.83951 1.6<,3 4.1 4 54.D2 74. 1 1.023 1.001 .067 19.871 19.4C9 2193.8965' 2.1't, 5.22 54. d 75. 0 1.00'- 1.CI0 .069 19W.8c3 19.383 2768.344
5 4 .5622 b.3-6 54.42 7.4.S I.0C5 1.LO .IC2 19.9,6 19.!Pb 3341.358
5" 3.LL23 7.413 b4. E 7E.[L .9% 1.00C -. 015 19.790 19.383 3915.284

Table 71.



KLOF7 TtPF 4644EP- FILES 17-36, RUN 4, 075.1-20 11/11/8wj

PLN NC, 4. POINT soI, C

QOLNOARY LAYER PrCFL=TIE STANLARDJ
LINEAR SUb LAV E &

IINTEI POLATION FUi.CTICN FROM
TO WtLL WtLL TO Y*:3E

Fc EE '1PLtA VrLOCTY 66.696 6.9
FrkE STFftr 1[11PER.A1URE -Z 7 E. 15b

w tLL I E 'PF k AT URE = 'L ,3
66LL ,EfT FLUX = o f 4 6 C

p E.E Trb tE,.SITY = o7426
rr,FE -ITR AmIw.Lf'tTi( VILOSITY = oji.C1657

E N 17Y 'F !t LLIC k7 WALL:=71
P\I .[IvTIC VISrCSITY CF FLLIL AT WALL =: C, r 17 t)1

%!LL/F;rE. STkEA , DENSITY OATIO = :
L CC 4TIC'. F EYNCLC~ ? NL MPEO (RE X) = 1355!.22.C6

oor-uT VAI-LUE OF I LCClTY rELTt
1,PL.T VtLI:E L;F TE 'FErTLRr D EL TA = a1 DC

ChLCLLA7Er fELTt = .4G279
C EL1IAc 5'f5  I INP UT ~ 4 1FC7

U I SrL tCEwFNI THICKN\ESS (0c'LSTAR) .C 4 2 64 .04 3 i9
1L0!rNtTUIL THILKNFSS (TH-ETA) oC.4 CZ971

EE;CY-[1cSIPA1ILN THTCJ'NESS 7 *05368r
ENTI4L-PY THICKNESS = CD'77 .DL0277

514PPE FA7TOk 12 ICELSTAR/7HETA) = 1.14541-5 1.45373
SHAF'L FACTLI) 32 1;NERC-Y/THE.TA) 7 1.82256 lo8i3l1

MGP .ENTLM THICKNJSS ;EYrNCLIS NL'MiEE = 9FB~.239b ,
CIts'PCcVENT THTCVNESS qLYN%~CS NUKVEEP = 1437.23 1449olt

SKI N. F:DIC TICV, COEFFICIENT:= 9-45
FRICTiCN VrLC1TY = 3,344C4

LA- Cr THE LkALL CCNST~iT (A) = 01o
L16 CF THE 6ALL LCNSTtT (C) = OCC

6AvE STK~ENGTH = 64:

CLfL'-L'S ' -LTA' i'kTFGRAL = - 0 f9 6 a - * 6 1
CLtUSEPS 't I"TFPAL = 4. 16 16C 4 o19 8k,

L f L t.T TH-KC h',E5S~ - C C N ST tNT C L0'S I TY = .C 3 7 bZ. 0
Ct'L Tt'M THaICV',ESS - CC STANT nENSITY = r2061 0W7

SHAIL FtCTOV 12 - CE-I%STANT OLNSITY = 1.26159 1.351L,"

LC'CATIUN, -X- 40s400OC

2Z CENTEPLINE

K =0.75 X 10-6

Table 72.



okLCP'W& 7 TAPF 464EP- FILES 17-36, RUN 4, PT5.1-70 11/11/8O

'L', NO. 4. POINT S. GC ID NO. 3

PrLLCELI PPOFILE DL1A

Y Y/ L I U-UEN INCFES OLLTI FT/SEC rEC.F U/UE THETA UIAU U(* TIt) Yl+)1 ."0: .1: Zc.% 5 6 C .4r4 .235 -11.b81 8.C63 5.335 8.4332 .L6it *L . 8.EL .4 6 .277 -I.600 9.145 6.k74 10.8C7
3 .:C75 J c 8. 47 .495 .294 10C.L7

7  
9.66 6.b74 'II. 914' E L286 .21 -5.'1 6

7
.tl .536 .33C -9.2C5 I.74C 7.473 13.971

5 .- '2;4 .Lzz 37.4i 67.4i .561 .347 -8.754 11.19C 7.o6a 14.921t .112 .r27 3 CI.5  86.81 .50b .383 -8.016 11.929 8.t75 17.7697 .C12P .,"1 41.3 66.2i .6%0 .409 -7.572 12.373 9.26C 20.300
L L134 . 2 2.23 b6.1L .633 .41b -7.317 Z2627 9.426 21.25CE .1 ; . 4 P3. t 85.6S .657 .442 -6.832 13.113 10.013 25.0%71L .17' .C42 45.V6 85.2L .6't .463 -6.469 13.475 10.5C4 27.73711 19; .Lu6 '46.18 64.SL .b .484 -6.135 13.81e 1u.- 9 31.376

1! .C'12 .151 4b .7 b4.77 .7V1 .491 -5.95f 13.5$7 11.117 33.5911t .22 .o55 47.2c 84. t .7 .496 -5.8ef 14.139 11.2Lf: 36.123
14 4 !S4 .0 6 1 7.c7 84.4 .719 .5:)6 -5. b 1 14. 44 11.512 39.26715 .:3 .LA 46.76 84.t .721 .513 -5.568 14.276 11.t26 41.66 1
16 ."EE6 3 (; 46.8 84.1 S .753 .521 -5.329 14.616 11 .617 4 5. 3j01' .EL1 . 73 49.14 84..:E .7"1 .527 -5.162 14.7e3 11.943 47.673Ir .C76 4 .- z 50L,. 61 83. 1 *7c9 .54b :4. 1 15. 134 12 .37(> 57.6421 .Cb 15 . . .773 .5:3l 5.43 13.23 b8.87621 .c . 52.79 82.?& .791 .619 -4.159 15.76 13.,25 8C.26
21 .L58 .1'7 5.9 82.2 2 .802 .625 -3.948 15.996 14.164 89.920
2z .Zt . 7T 54.,z 62.21 .616 . 26 -3.671 16.273 14.1C 1C.679

*2! L70, if-q 8S.(b b1.53 .620 .641 -3.479 16.466 14.526 111.2604 .7t3 .1i:4 5. 61.7C .874 .6S3 -3.313 16.6!2 14.004 120.77425 .. 4 2.2 5;..1 61.2c .oA .671 -3. L17 I6.528 15.,16 132.957
26 .ZO3 .a Q b.; 81.2L .814 .b60 -2.918 17.C27 15.405 142.9Z5
27 .C5 .L'' S7.Eb 6c.F5 .865 .696 -2.oc6 17.249 15.775 152.735
2E. .16 .25L 5o.14 b.75 .bL .701 -2.558 17.3P7 15.b96 163.969
29 .1105 2f6 5E. 4 80.55 .876 .712 -2.470 17.475 16.144 174.88711 .164 .21 Sb.1b 6C. 44 scl .72L -2.345 17. 60 1b.324 164.222
31 .1238 .2 8 . b j .2 .8pb .732 -2.231 17. 714 16.586 195.93132 .134 .314 59.17 7 .S4 .699 .746 -2.Z10 17.534 16.914 2C6.374
33 .1EZ .357 C.-5 79.r2 .512 .768 -1.748 18.157 17.408 234.22234 .1652 .39E 61.42 79.2; .911 .7A4 -1.577 18.368 17.77t 261.4373 .1F2' .44C t2.7b 7 .6 .935 .617 -1.,r2 18. 63 16.525 288.651
3f .2CZ' .493 63. ;r 7F. 2 .9"f .832 -1.079 16.865 18.667 317.13237 .217 .5:5 63.57 7F.Z .95- .638 -. 9!4 19.CI 19.L24 344.66?
3C .2354 .567 64.14 77.7 .9. .564 -. 7!1 IS.1C4 19.5P4 372.511

3 ,S226 .619 64 . ?7 77. Li .9e, .676 ::b~b 19. 24P 19 . fC 6 399.7264c .2703 .ci t4.E 77.3t .972 .804 -. 568 19.377 2 C.L3
C 427.73241 .2c78 .694 65.14 77.15 .S77 .E94 -.464 19.460 2C.27L 455.421

42 .3t5E .7!7 bb.!Z 76.7 1 .97 .q15 -. 419 19.526 20.73C 4 3.90243 .3552 .8 5.F7 76.51 .9Ft .S2b -. 24E 19.697 21.09 562.Ct6
44 .4056 .977 Lb.'3 75.;- .90t .f57 -. 1r9 19.86 21.L90 641.8114S 4 L r.Lq C

6 
b.44 ., ! .9n .958 -. U76 1r.869 21.7C6 721.557

4E .5- I.21s t6.E7 75. 1 1 . .97z -. LC7 19.9!8 22.it5 8LC.512
47 .554 1. 6b.12 7!.'7 I.C- .97o .006 19.S51 22.172 P76.8344 . .. I .7I .75.57 1, S .976 .,'0 19.5,5 22.16t 95?.2b3
4q . .7 . tb.7 75.26 1.0 L .980 .08 19.953 22.399 1037.53U
5c .7,5 1.7 71 t6. 7 75.' 1 I.1 .99C .023 19.96b 22.447 1116.96351 .7055 1.6-1 rb.7. 7E.:: 1..jL .995 .U0c 19.545 22.54E II95.6C2
52 .875- 1.9"' b.51 7L.3 1.f .9V6 .033 19.576 22.565 1275.031
53 1. :S .- - 6.L 75. 17- 1 ~ 999 C, '2 1.5'7 7~ jj:50 97C.27554 1 6 6b.Fc 75. 1 L0 3 1.000 .L1 . 267.418
55 2.1'5b 5.122 66.6 71.15 .9Q I.CC3 -. u0? 19.525 22.06, 3365.29S5f 2.5 52 b.1 1 t6.71 7'.15 1. % 1.CCO .L3 19.546 22.t78 4058.85657 3.0L 7.47. t.. 7i. 1. I. .0 1 .072 19.977 22.6P3 4755.3t6

Table 72.



KLGP*'^ C7 7AF" 'o4i- FILLS 17-36, RUN 4, P1S.1-20 11/11/80

P,.'4 kc. 4. PbiINT 2. r>!iD No.

OLNrn 1 iY LAYER PM-CrE'PT IE STA'\LAPD
LIN~EAP SUoLAYLP

INTEkPOLATION FUNCTICN FR(Nm
Tu WALL WALL Ti Y+=35

FrEF SIPEIM rLOCITY = 62.716 62.71S
c'E STR'.P' IEPFrATURE = 714*517

.. LL YEI'PFkATURF' = 910630
otLL H'EP1 FLUX = 47 5 C

FN EE E T. EAI- rLNSITY = : 41
F PF S 3T F EA I. E wtTill VISCOSITY = CDC16 53

CFNSITY OF FLLIC 67 6.ALL = C07213
iNrMvtTIC ISCCSITY OF FLIID AT h6ALL = .CLE1746

itLL/FPM*E rTR!Al, rENITY P A TIO =s 6
L'CCITIO PEYNCLC NLMPrl (REX) z &2C183C9.i6

ThF'LT ALLE CF %,ELCCITv ErELTA = bZ
1',FLT VbLLE F TE,,FEfkITLRE' OELTA=.fI ZG

C3%LCLLATE' r5ELTA = 3b57 C
PrE L 14 9 i9b INPUT = .Crc

ZuISrLtCU~NT THICK NES - (UELST4R) =.0C3 77 4 *037c)3
tVO!MPNTuv THICKNESS (B-'ETA) =. 02r)9 C 02 6t.O

E ELDSIAI; THTLXNESS = *O04729 o04.757
E'NT -tLPY THICKNESS = o.0O?5 *00261

SHAPE FACTO; 12 (1ELSTAR/T1'ETA1 = 1.'45679 ls44372
Sb-APE FICT 2 IENEPGY/THETA) = loF2543 1,F15cIk MENTum THICKN\ES-i PLYNCLCS NU?~bEP = ICFU*&22 1092.04

D I>L A C E FE NT T H CKF,,rS S ; LY NCL LS N UIAE EP 7 3 ,364 1577.46
S K r F;'ICTICU- COEFr1CIENT 007 =

FcICTIrN VELOCITY: 4.09844
LAft Cr TI-4' 6ALL CCf.ST!NT (K) 0 11L
LAi, Or Tfic- lALL CCNSTANT (C) .C&

6.AKE .TrENGTH -1b3

CLPLS$-S 1 LELIT I"'Tr-(A;AL o -6 16 C0 o 7 16 1r
CL-%U!Er 'C' INTECRAL = 3o725o 0 26C4

rl~PL~C.sE T T P1 CK E SS - .C CM< 3lPST 2 .394 0354.9
k0COL01Tt THCKS - C~r N5fNT CLNSITY a.02 6 Z .02 6 4

SP'Af'E FACTOE' 12 - CCl STINT PENSITY : 1.25689 1,34C32

LCC A TIo N -Y- 4 8 4 0 nj0

Z =CENTERLINE

K 0.Do75 X 1b

Table 73.



bLZc 74 TPE 4b4c'- FILES 17-36, RUN 4, PlS. 1-2r 11/11/80
0
. C. 4. PCINT 2. G I2 l f. 3

RrIlCE PPCFILE CAlD

Y Y/ L' 7 U-UEI C E E 1L7 F7/ EC r 0E. / U F TmE7 UTfu U(41 1 T.) YI*l.::4 .. 14 33.5 87.8: .44 .222 -12.L69 8.113 5.b77 9.4382 .L7 o, .C17 9.'t e7. .476 .2c5 -10 .5E 9.603 6.5C6 12.1743 .Lr7- .C Z 42.7C 86.44 .51b .o303 -9.763 I1. 419 7.74C 13.7364 .LC7- .L22 45.uL 8.z .55L .326 -9.090 i1.C92 6.379 15.3Li5 ._ C2 .S 6 , 85,41 .5gb .36C -8.317 11.866 9.2rc 1B.C376 * iC7 .CL 51.011 8&.; .622 .395 -7.638 12.545 10.IC5 20.968
7 C!Z! 35 53.2t 84.4. .b44 .42C -7.189 12.994 10.737 24.094S o L12 - L E, 4 . 2 *6c3 .426 -6.196 13.1P6 IC .b6 25.267L l1c3 L, 43 5t.r& 64.21 .6 7

o .434 -6.4S9 13.684 11 .. 82 29.957
ZC 1 27 2 .4 67 . b 8 0.o60L .bc t ) o469 -6 .1I!% 1'4.c ̂ 5 11.9Q3 3 3. 86 5
!1 -. .CL'. E6075 bi.6t, .7C5 .471 -5.947 14.236 

1
2.u47  

37.7731p * 6 6;.1t 83.> .71b .4A6 -5.7t.3 14.440 12.475 40.50913 -21 oLA2 5 .o[ 8'.z .7'1 .402 -5.b41 14.EL2 12.:P2 43.245. 1 tc 6:.7 6.l .7?L .493 -5.452 14.732 42.t '7.153
o .L* 61 .6 2. .7Eo .21. -5.F4 14.896 13. L4 50.866

-L;jL 7q S I.11 62. c .7S4 .523 -5.175 15. C 7 13. 57 5u .77s17 .I t G 3 62.11 b?. E .7 F .52C -5.u26 15.155 13.515 57.9L11 . i 1 1 L63. .1 .7L .553 -4. C4 15.E7E 14.1!1 7C.6031 L .L413 . 1 t.5 l1 81.68 .7Ft .5 i -4.321 15.862 14.t5b b4.672
2C .. :141 t6.% 61.tL .6cs .58b -3.943 16.24C 14.975 98.351zi .: Ir 87.83 61.1 .6!6 .593 -3.oF2 16.5rc 15..61 I19.881
Z2 31 o177 . 1 ., .8. .62 4 -3.443 16. 740 1.9 5 123.364

L Z ., 7 q. i 8C.e1 .843 .632 -3.172 17.C11 1b.16C 137.4342 .L .6 . 14 7 . 1 6 . i .s'1 .b35 -2.9;F 17.185 oi.i27 148.9b3
2
=  

.' 71.'5 6 .662 .642 -2.776 17.C5 1b...77 162.83726 .21 , .7 .-4 01. 4 .8,1 .667 -2.6644 17.S76 17.L49 176.126
27 . ;b .27Z 7Z. 4 6:.[I .6F1 .679 -2.41 17.773 17.353 168.241,c .1-32 . e9 73.32 70.7f *6P6 .692 -2.293 17.8oo 17.o97 2C1.334
2Q .1!ZE .3"% 73.89 79.t4 .803 .697 -2.153 IE.C30 17.628 215.C1330 .I~oi .3 74.4 4 7 . .C1 .bq -2.0E8 18.175 17.o66 227.324
31 .1?34 .3 6 75.22 7 .5o .970 .7C9 -1.154 18.329 18.12C 241.19832 .Il .Zf-4 7;.1l 79.24 .913 .72.4 -1.7!9 I.423 I.5C5 253.90C33 .1472 .4 12 76.64 76.3c .927 .775 -1.4E2 18.700 19.b21 267.7634 .IL47 .461 77.7i 78.04 .COL .794 -1.2is 18.564 2C.Z97 321.90335 .I Ib .56 

7
6.5c 77.86 .9Fc .616 -1.L15 14.168 2j. 66; 355.31936 .cqg .562 79.11 77.21 .950 .877 -.66C 19.3103 21.397 39C.49337 .216E .bZ7 7;.Fi 77.4: .965 .8?5 -. 7C8 19;.475 21.179 423.7143 .2349 .65b c . C 7e.71 .97i .b72 -. 5f6 19.616 22.L e7 459.0833c . ; 3 .7-b k .Ec 76.48 .975 .E5 -. 4q6 19.666 22.o2b 492.1084: .27C2 .7'7 oI.1 76. .979 .662 -. 417 19.765 2 .541 52.Ob412 .2c72 .te5 EI.L7 76.tL .vFt .896 -. 304 1 .679 22.9CL 561.264

4? .3-!3 .655 81.'7 76.52 .08 .919 -.281 19.922 23.491 596.65443 .3F47 .9;4 . 1 75.tt . Sr 4 .533 -. 129 2L.54 23.b56 69!.188
44 .4-44 1.1'4 2.74 75.1t .995 .951 -. 0o3 "C.C90 24.3C2 791.2654E . 1.274 c 75. - . 7 .972 -. L!7 2C.126 24.b42 868.091
4~ 0' 53 1 4 1 S t2. 75.2 L 1 -L .972 UC07 26. 19C 24.635 967.4794 7 . E5. 1. E 2. 7 76.3I .9n, .1;I -. IC 2L.1'2 25.L82 10b4.60C4? .: 4 1.4t4 t.2 7'..7c 1.'L .9?5 .CC! 2:.1P6 25.17C 1182.11145 .6c53 1. b b E2.7t 74.74 1 . l .9P7 .l1 2C.1O3 25.233 1280.5995S, .7",3 1.97t tZ.7L 74.: 1.217 .493 .C1C 2C.103 25.376 137e.3L5
51 .7%5 2.11 c2.F5 7L.f1 1.Lci .995 . !3 2C.216 25.436 1475.425
52 .t53 2.2b 82.'5 74.54 1.,r2 .906 .L32 20.215 25.4E9 1573.716
5? 1.144 3..27 62.72 74.c4 1.40L .99C
54 1.4P52 4.160 eZ.71 7. .L I.0 1.0.1 -FF C 2 355 1.b04& 5.1I 82.L6 74.51 .9Q7 1.00 -.057 2C.126 25.574 3565.560
5 f 2.1 52 5 .' 65 e*L ; 74.84 .9P7 .999 -. u56 20.127 25.527 4231.136
57 2. 551 7. j!7 tZ.? 7 . .9cc .199 -. C79 20.104 25.128 4 95.344

Table 73.



KLI ",c7 1APF 4Lb4FP- FILES 17-36, RUN 4, r-TS.1-C 1//C

PLN~ f'C. 4. P(INT 3. 0 ' O

,CUNCAPY LAYrR PStCPETIEc STANLARC
LINEAR SUBLAYER

TU 6ILL WOLL TLu Y.:35 ]
F 'EY r1Ef1 FLOCITY = 6.719 6,1

rPEE STP, L 1E"PEFPtTURE = 7 L4 ,7 29
t% 4L L I PERATUPF2' S *.4 10

*bLL I-EP1 FLUY = *[r4 7b:
rK!E T"rAhl PP ~SI.TY = C74L,1

rFE STPEA-' v~t E " T'C VISLOSITY:= o ; f5
Z NS I TY fCF FLLI[ 4T 6ALL = C72 16

r~i',Et'ATC VISCCSITY C F F L LI C 6T ow AL L= ul4
A LL/IR7E STREAw EILKSITV PATIC = r,.7
LCCPIC' PEYNC LL~ ,L Ec' (REX) =2C16931.69

NPILT VALtY OF ELC-CITY flELTt 4 r

IN P t VLLLE ,F 1[ F tT L rC D E LT A .170
CtLCLLAIE'r -LELTA .356.L
-E LIt 9 *5 INF.UT = :

1,T SrL 9CEPr NT THI C V E S c WLSTAR) = * C37-;8 0 3 E 11
VCMI"NTUP' THI L'NESS (TH-ETA) =ar 2 610 *02641I

E'%LPGY-rISSIP±1ICN TH7CYNESS = .C4776 *04794
E'NI - LPY THTLKN~ESS =. C '0'6 2 .002c,2

S tE FACTCA 1: (LEL TAR/THETA) 7 1,449E" 1.44675
SH-APE FPCTOP -2 (ENr"GY/THETA) = .F23'47 1*81513

~'T~ THc1'tJrS5 i~tYCLES ;.UBEP = 1i,~5 I1 L . 72
ClISPLACE~tIENT TH!rCKFS! :;LYNCLCS NmJbED = 1562.51 5.4

SKIN~ FPICTIIC \ COEFFICIENT = oC44
F-jICTIC\ VrLOCITY .8t

LtAb- OF ThE 6ALL V%'S~fNT (K) = 4122C
LA. OF THE 6ALL CC',STANT (C):= 5rCL

V.AKE~ STheFNCTH = -15 3t"

CLZL'SES. IELLTt' -?.TFCRAL = -of!2o7 -o72513
CLPUSIP$ *[' IPkT%-PAL 7 3.726b,8 3.732 -w

CI PL 4C E UT TH "L K L S3 - C C t1. ST r7,E\S13V :C3"L44C3 o'
STHICIK'LSS - CCNSIP t T CL'SITY = C265,1 2 t7 3

SHALL F6CTCf- 12 - C(N I NT rLNSITY 1 .2??; 1o3 4 13 t

L rCATjUN, - y 4bC

ZZ *6 INCHES

K zC..?5 X 2 7

Table 74.



KLL'i*i 1APE 464EP- FILS 17-36, RUN 4, P7S.1-2C 11/i118

00, 1 C. 4 POT0NT . 10NO. 3
RFCLCrO PrOFILE DAIB

Y Y/ U I U-LUE.C'S DELTt FT/3Ec DEC.F u/ur THETA UTAU U(4) T(4 y(+).4 3 .11 31. c 8E.2 .3P5 .185 -12.431 7.7q6 4.584 8.449
L C 57 .1 14 3t.75 57.'42 .444 .239 -11.241 6 .85 5.I33 11.1 1C 7 6 6 .Clt 41.'l 86.8 .5r2 .273 -IC.L77 1.1Fc 6.774 12.9374 .C 73 .L18 44. C. b6.4t .532 .296 -9.4(7 I.76C 7.359 14.3L3s .C .11 47.75 8'.C6 .577 .327 -8.551 11.675 8.15 16.e4'6 .C'2 .25 5-7.'3 8!.42 .17 .358 -7.b22 12.405 8.695 19.9627 ,L15 , 2 SL.ro 8!%cE .6'6 .3P4 -7.3f7 12.8C9 9.531 22.499
c 12.5 ,LC 53.65 84.8L .64C, .394 -7.118 13.118 9.768 24.0obq .[14 Li,5 55.4L b4.4 .67 .416 -6.b68 13.547 I.377 27.962

Ic ,Z1c
7  

.u 1 57.1C 64.[E .o
9
L .439 -6.264 13.962 10. .2 32.64r11 L 1. .047 58.7i 63.-1 .7P5 .452 -5.966 14.261 11.215 37.133

i .-LI c3 5c.79 82.5 .711 .463 -5.6I 14.376 11.49 3S.260
1 .0 lt .0'3 59.' 63.5t .7 1 e a71 -5.7C5 14.521 11.7 2 42.?7.12 ,6' , L, 8 .2- .727 .403 -5.52f- 14, rl ii, 199 45.5Z4
1 c, 7 ,4 - 77 8,. ,7325 4,F5 -5. fE 14.e59 12,033 5..20316 .c7. ,LEF 61.4t 83.27 .743 .466 -5.198 15. 29 12.112 53.52417 .c .L t1 .1 83. s .7L7 .499 -5.113 15.114 12.365 57.0371 '7 . 't o3.2t 6 , .76 .539 -4.7!7 15.470 13.374 69.72C10 .0'.7 i6 b4.7e 6 2.1. .7F3 .5!6 -4.3C1 15.2!6 13.7€4 83.379
2 9 ,1 b ,.1 810. 8. . .574 -4 .4.2 1b. IP4 14,-C 96.45321 . .1'7 67.3. El.'1 .614 .594 -3.77G 16.457 14.751 IC.35622 .L,2 7 1' o.?4 61.25 .827 .OC9 -3.5C3 16.724 15.118 122.40
2 L ;7 .1 3 7 . 6 6. 1. Is .84 7 .612 -3.213 17.C14 15.C2 1 3. o52 EL S sr 7-,1 .64 , 7 , 2b - 3., F 17.,1!7 15.53 i I 7, 62
2 . 4 2 7 . . C 6 .1 . ,b42 -2.bFC 17.!i7 15. 23 16 ,P462L . c . 11 71. E t.E 55 .869 .t51 -2.b57 17.570 l.16( 174.7%C
27 .cuZ- .27 72.5, 8T.2, .6

7
r .6b -2.476 17.7F% 16.536 186.438

2F .127 .244 73.17 6C;.1 .8'b .679 -2.336 17.891 b.o46 200.4582
c  

.1:97 2'1 73.F 1 6 1L .60L .678 -2.178 15.049 16.636 21.113' .11% .20 74.72 79?.1 .b97 .701 -2.L78 1o.145 17.399 225.63031 .1225 3:3 74.75 7C.2L .9-4 .726 -1.946 18.279 18.-23 239.C9432 .- f7 . :" 71.?. 7'..I .911 .717 -1.6c0 16.427 17.7E7 257.14333 ,1469 .363 7b.69 76.e. .9?7 .752 -1. 73 18.753 18.t64 286.70534 .154 1 .45 77. 2 
7

5.4E .926 .7
7
b -1.295 18.5!1 19.271 32C.2835 1' 13 .4 4 76.74 77.9 .94 b 8C6 -1.,E9 19.167 19995 353.8303 .q9 7 .4-3 79.14 7

7
. .957 .823 -. 676 19.351 20.433 389.73437 .2163 E. 79.73 77.5S .964 .828 -. 7?2 19.4C5 2U.5E2 422.1263F .2'43 579 63. 3 77.2E .9-1 .E 46 -. 565 1, 641 2C.996 -457.25'23q .235 E .,1 cL, -v 77.11 .975 .657 -. 4b6 1 .7'1 21.27S 49C.812

4C .2;b7 .vLE El.'6 76.t8 .;P% .883 -. 4c5 19.622 21.417 526.32641 .2 65 .727 61.b 7C.2- .9F3 .904 -. 3C3 19.874 22.4 E 559.108&A2 ? 44 752 kI.'6 76.Z1 .96 .92C -. 22 1;.944 22.b3C 594.23143 .3''2 675 z1.14 76. L .991 .924 -. 1 0 2L.0C7 2Z.434 61.21144 .4-40 *9c9 $2.?1 75.57 .9% .9s0 -. L99 2u.127 23.575 769.5574' .4 4 7 1.123 82. 2 7E. .909 .962 -,024 2L.2 3 23.o62 867.31746 .5'.3 1.244 oZ.1' 7 .1. 1 .L7T3 .7 .uO5 2Z.2 2 24.,4b 9b4.102
47 .43 1.3z 82.. 75.11 1.001 .977 .019 20.245 24.Z62 1081.66814 484 ;.42 ~27. 74. 1.. .3r, 9 %IF 0U6 22.Z32 21,. 4 F3 1179.23344 .6z45 1.01L k2.79 75.0h, 1.0Ci .984 L,17 2.2L4 24.424 1277.168
5- .7445 1,7 4 2.67 74.9 ,9o9 .986 -. 013 20.213 24.5!3 1374.754I .7 47 1.t4 E2,.7 74.,S 1.II .9qu ,L12 20.239 24.56b 1472.70952 ,e45 1.90t C2.t9 74.EE 1..'0 .993 -. CC8 20.219 24.b45 1569.864
5' 11443 Z.82 E 2.7 L 74.73 1.9T 1.00 -. Or6 2.22 4 Z3291p

4c4 3..~ 3.4 t:2.73 744.73 1.20'. 1.00 012 20.12 24 1 892.; 1.542 4.534 62.'3 7.72 .9qb 1.00 -. L45 20.181 24.b28 3559.63151 2.1'46 5 .3 4 2."4 744.72 .9e7 1.C0C -. L69 2L.158 24 .b2 4223.85657 L545 b,124 .. .1 74.7 *907 .999 -.1287 2Z.180 ?4.797 4867.1L5

Table 74.
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KLE".7 TAPP' 4b4EP- FILLS 17-36, RUN 4, VTS.1-2C 11/11/80

rc:k PNG. 44 .*c 'C NT 4.EI r.c.. Z

PCLP~r-)AY LAYER PRCPEPTIES SJAA~RD
LINEAP SUIELAYER

INTEkPOLATION FUNCTIC% FROM
TO i ALL WALL Ti, Y.:35

F'EE I VELCLITY b 2 . 777 6 .7 7
rREL STk E't ' 1E 1rk TURF = 74.a8 12

iALL I E PFR T UPC = 1051L
4,LL ELT FLUX 7C 1

F R F f- EFA1,PE fLSITY = *0744C
Vt - STPE Au v t I1TIC VISLOSITY 7= C .~165 5

[Lr SITY OF FLLIC A T 6IALL = L71
o,],JmT1C VISCLSITY OF FLLIC PT WALL = CUC1'47

w1LL/FFr"E STPEA1, CENSITY RATIO = 96971
LCCtlIC&- RENL NLV~EEr (REX) =2CCE16C5.17
1N:'LT VALLF (.F ELrCITY CELTt ~j

1'* Ll ,LLE ,r lEP LkTLkY C EL TA = E JL C
CALCLLATE, D~ELTA .348
ZEL1A ~9E'INPUT = coP~CC

L.TS'--LACz-MrN1 THICi4 FSS ELSTAR) = 3 7 4 7 t
cL,m IFN TL; T hI CKNFSS (TwETA) = C2546 .o 2 5 ~l

E'.Er G Y -,:,IS IP AT.d THiTCH!ESS = 904657 Ct9
~ AI~EITFLP' THICKNE.SS = CO2t5 .06 2 )

5!P"F(0 12" ( LELC TAR/TH~ETA) = 1 046095 1.45277
SHAPE FACTC1: '7 iE-NrGY/THETA) = 1.62897 1.81379

MMF L) k TH TC VrS~ FREYtNCLCS Nl'PzEP = I L5 5. 21 1C67..LE
£IFLCrpEI.T THC F,~ .LTCC NU1EEF = lb1 .11 1ssa.'11

SK I N t IC T 10. COEFrICIENT = *L4759
F R I T1I' VFLCCITY = 44.C7564 I

LA- CF THiF WALL CCNSTtrT (K) =4C;
Lt. (,F THE ,ALL LCNST~ikT (C): 5,ZCCccO

.A (E STKEtNOTH 14zI

CLfLSE-S rLlf~' I"!ECRAL -.E7991 -.7i145
CL r U 'r' I'.TEGRAL 3 37 8 P7 7 3.t4

r1WPLtCEL*.T TI-:CK',ESS - CNSTfNT fLNSITY .031b903.
L .TL1 T H I C I ES % - C CN S T VT r'E".SITY C25~76 O.2 .

SHA7L F4CTO) I, - CCtISTMNT rOr-SITY lo'3u 1.343%&,

LrCATICAN -X- 46,U000C.C,

ZZ -6 INCHES

Z 0 75 X I10

Table 75.



KL'.' :7 lAPS 4t64- FILES 17-36, QUN 4, P7S.1-20 11/11/80

[ZL PC. 4.. POIN.T 4. rPI2 Nn.. 3
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